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(57) Abstract 

PROBLEM TO BE SOLVED: To detect the degree of 
thermal deterioration of a storage and reduction 
type NOx catalyst 

SOLUTION: This exhaust emission control device for 
an internal combustion engine having the storage 
and reduction type NOx catalyst 17 in an exhaust 
pipe 16 for the lean-combustible internal 
combustion engine comprises an incoming gas SOx 
sensor 23 provided at the upstream side of the NOx 
catalyst 17 and an outgoing gas SOx sensor 24 and 
an air/fuel ratio sensor 27 at the downstream side. 
SOx poisoning recovery treatment is executed to the 
NOx catalyst 17, and right after almost complete 
poisoning recovery, saturated NOx release treatment 
is executed to the NOx catalyst 17 and a 
change-to-rich time is measured and compared with 
a change-to-rich time for a new NOx catalyst 17 for 
judging the degree of thermal deterioration in 
accordance with the comparison value. Otherwise, 
the NOx clearvup rate of the NOx catalyst Is 
measured for judging the degree of thermal 



deterioration. When the degree of thermal 
deterioration exceeds a preset level, thermal 
deterioration inhibiting means is operated for 
inhibiting further thermal deterioration. 
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[ ] AJmHOSftl* 1 6 fc 

^gtCfc^T. NOx«il 7©±i>fSk:A#*SO>cfe> 
■9-2 3 5riaW> T^fCtli*'XSOxlr>-y-2 4*5^^ 
jB*J±-te>-!J-2 7£H:W£„ NOxMSS 1 7 K*tUT SOx 

«CC. NOxt!i!^l 7^UTfSfnNOxam^S^Hff 

OxM^i 7©y y^wogfc^BfHiikiSur. -e© 
x n o x mtmzmis. l t aaawba^c »%*dje-r 
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[ n$o& i ] m mmim -mm* pwmnommM 

BStcKW 6ft. ^AiTSgMritf* y ->©£ 
* (C N O x£(RJK 1/ S!E AT £ ©IBRifilS ffil » 

4 * CCRJR L/c N O x£jSfctH L N , ic® tcT -5 ©jSS7C§a 
NOxj|&&4. (a) ffiizmWMTcMNOYtimfrbSO 

•HtBltf JS8!«£^i§g «c J: 0 Hff B#»!-C* -5 4 ffig S 
ftfc4#fc. MIB©^S7cMNOxWa«{CJtabri,»-5 

5 Ox©«B^a*tta# 0»r ^59HB7^N O jd*J» 
*SOxtt*fr6BfK3i+*ift*iafK#«t&. <-) bu 
imMMyzMN OxM*S©N OmWMtt^mr ZWiM 
*fcWfttH#®<fc. (*) WIB»#lsKI^®tcj:0SOx 

o n*ta $ titcm^mmM7tm.N oxt4a8©N o x^ti 

tc»-3t > r mmMTiM N O xfl4^©l^^f bg^ l » 

OxfeiioN OxgKjgWJS^^fnt^JlKc o/cf&. KKiSM 
h y ?icwowx.~c y ~j ^(c*tJ#u . c ©aaRJtoft 

«9#^.^6it®)iH§7nMNOxfi4«©mn©Sm**X© 

s*8ita* y r ©Bf sb#h * n o mmfch 

(D^uj-zt-fzct &&at 4 1 *>%mm i tasts© 

msi©n o mMMt>wmn.<DTm.m^Tm itctzic 
s ox«#ii«8ui©ssfT mmv&z> ±w?z> c 4* 

#a4-r^W^l $fc«2{clBiS©rtMM©P^ 

{bus. 

kccrw e. ft. i£A-r ©sj»j±*s y - >© 4 

#{CNO x*55JR t SKAT &gf»#X ©^?&g* 5 ffi(,> 
4 tKLfRUXL/cNOx^rfiScmL/N, tcMjcT-SPRjaiS7cM 
NOxMi. (P) B«iB©Ma7nSNOxSt^6SO 

^nm-r^mmmmnmmmm^m.t. (^) Btiiaa 
soxob a^fi *tt w-a- u sbxmw.mm7cm n o xmsi 

£SOx &S*>60«3-tf-£&#[aiS3M34. (j^) jfff 
IfiKjaSTE^N OxM$©N OxgKb^SrS'J^f -2>^{t^ 
9JJMS14 . <#> ffi£»*@tX#g(c,J: 0 S Oxif 

titcmtmMMjxM n o xM^© n o xmtmwm 4 & S 



(2) #^32 00 1 -3 03 93 7 

2 

7cMNOxMJi©fi«i^t^^*^-r.5^^b^# 

S4. 

c 4*««A-rsrtji»««i©gpaM>{fc«at 

[ft^5] HirENOx*Mb^»J5£#&tt. NOxttftR 
^A-r^gfm**X*©NOxfi4, NOxlt«©Tift«: 
txSl/fcNO x^tH#S(C J: tfi© N O xStCS 

3 * fc« 2 CCB«^ftMMM©$$tiHbl*tt. 

[if B«sB»siam3itfii#»!«s#e«. ktsb 

io ?*fb^a'JS#®ic J: -o -rS'JS? n/c®i^jl7cMN OxM 
mo N O tfWfc***gf ^©TRBffl^Tia o /c 4 # tc S O x 

f£#@m^ffl©»fB#grc&-5 i^-r^ c 4*#sii 

r*M*q|3 $fc«4 iclBiE©rt^M©gf«^{b« 

m**^©s oxaus*^ar*A^ s oxansaftm^a 

Bulfi^#[5I«^tf ^tVne^HtB. *flflBA**X S OxiM 
AEtftHi^gHcj: »3*6ffiStifcS Ox?g]^4H«fBF , 3MlW 
20 ©©A£«SK«-^l>Tirm3nfc©jgS7nMNOxS4 
acci*A-rSSOxH*JBfjea*ait.*:4*(C. SOxM 

#@^s©^TB#sg-c* ^ £ #ij^-r sci t 
i>m^m i 6©ii-rn*HciBts©rt^w©g^^ 

m.±ix(D s oxr^R^^ai-r s o^mikta^m 

BulBMSlHia^ff i^JJMmsE^gltt. buIBA**^ S Ox?^ 

ai#g (c «t *) tfeta $ n /c s o x?«g*> e> mm. v km 

-5 S OxS^WiMM^m^tc 4 # fC. S OxMSIhI^II 

©^tf^-c* i> t mm? &ct znmt r z>mm 1 
m**^©s ox7^g?r^m-rsA^ s ox&g@itfca#g 

4. K©^S7C^NOxg!l!^e>^tll-r-Sgf»^©S 
Ox?^S?:t^Hi-r-5Hi*'X S Oxi&mikM^&t&ffiz.. 

40 g^ffi#ia«:j:D^a3ftfcSOx?gS[£H?IBW^XS 
Ox?g@&Hi3M£fcJ: «P^a3ft/cS Ox?^i©?^M 

4 BiriBF'g^MctRASgma* 6 iHigfm^'xatca^ 
^ r js5£ $ ft s s o xwrna. wmms. * m s. tc t # tc . 
s o x^#[5iaMs©iitTB$S)ir $> & i fdje-j- sci* 

^4T ^>fS^ 1 6 ©C^-rft*>{cfB|g©rtj^iM 

©sf^fb^a. 

[11*110] BijlB^M7cMNOx^|tC^A-r-5 
gfM^'X© S Ox?^[^m-r ^ A^/x S Ox?^^tH# 
S4. ^©Sai7cSNOxM^6i^tB-r^Pa^X© 
50 SOx?^5r^aT^ttl^XSOx?^®^ta^<»:^<i 



3 

msmmMm.mnmmmmm^t . suieai s o x?n 
s^tB«ic j: •) &m $ tifc s o «*ft#wiaA*/* s 

OxiftM(lffl*««:j:*)«ktHS*iA:SOj«ttK»UT»r 

jtu^i-arsBai/ s oxi&m®®Mm<Dm 

cfcO SOx M#|51«MS^IItf L T (,>&£* ©S5f3tfj;tf 

a#* s o yk§mm^-mt <t o $ titc s o x?ng £ 

$K3SNO>«^K»*rr*SOx«*ft£seu CCDSO 

is^i^sox ««iaa«!i«*«iT-r-5ci%«F«i-r 
[ m&m i 2 ] mmmmmTtm n o xjt&g©^* b* 

[fS*5 1 3 ] l?TSB*te&ft«l«l#Stt. f*3$tfglW©ig 

> hm±MW-c<hz c tzmmtrzimm 1 2 &ciet& 

sanswccijws y ->m«^-ti. y ->anE 

©rt*s&8iw©j»m^b$sg. 

1 5 ] m&m$<WM^m*. m&it<D&<& 

i»fcj£CTNOxaB«tcaEASttsy y^Sfctix h-f 
*©gESv#*S£itA$-tf\ g/ctt/ M'J-^ifc 

JS<T*C£*«f*£T*llUI»B'l 2 (CfBiE0>F«3MMKn 

©gMa8KbgEg. 

[0 00 1 ] 

fmmj:*)mmstiinmtf^ipp>mmmitm (no 
x) zmtrz c t&-cz zmmitmfficm . 
n oxiijsKD^ffc^^ni-r s c £ **-c * & totcwr 

So 

[0002] 

SP»*^*>^NOx**Wb-r*SF«JWb««4l/r. R 
jgS7nMNOxftl!^&-5„ S^jItcS! N O xM*£ 
T. ig&tM&&£tHiNOx«{&£o5C£&&.5) 
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4 

tt. i*^#»#*©3£*Rifc# , ;-> (fiP*s. K^3S*J# 
H«IT) ©£*CCNOx*!RjKU »£ASFSt#*©IBR 

-rswsrc**. 

[0 00 3] N Oxfcl!&©1f fc«fcO*NOx^fb©^* 
5:*-&£©JI{*±K:, (P t ) &£'©Jij!*£!}g}Sf£M 
T©UiBJ-Ctt. P t iBa*5Jgf#$47T^SNOxft4^ 

vrnx-mmtz) . NOxM^fcy->^j:k©pm** 

BaOig^b. ^^^>NO,-©^t?©JR$tl*. 
C©NOx©^JR»B aiPt £©|?®«::fca>T ; fT*>n 
— NOxttSSttc;* h-r* (aiftfflKEJt) *3t« 

i. NOxft^KtceRiRStl-Cl^cNO.-^NO^Sm* 
NOOf^g^tiSStx^ 3 6(Cg^^ct3©HC^COi 
JSfS L T N , tcS7n# O * 6 ti £ . 

[0 0 0 4] UfcAm. C©NOxjttS8**»j|R«oJ 
ft%n&tiRKI©gF£l9ft{<:£K b . y ->^M©gf^ 

[0005] c©NOxftfc«*ef«^MKb«:s»!«:tt 
-r <£ 5 n o x&itmtitmT t/tiKci^enr 

C»*. C©^b« (a) j&f4*©«SSt£ (b) «ltc^H 
^*Si#^.6tiT*5 0. *S*4^©mitCC^aH-r-55^-fb 

»5^BS OxM»^b4^T-S C <!: t***!. 
«T©i^BJT'« S OxM^fti C» "5 a^r^-T -5. 

[0006] s Ox««^{btco^rsiBj-r ^ t . —m 
ic. rt««M©fl»4«:tttt«t^3&sd*nT*j»). 
BB-C«»4*«Mt-r * £ . ttft4i©lt)t&4SttftLT S O 

,«o^ £*©«snK<b^ ( s o x) *5|^-r ^ . pig 

®^iS7cMNOxM^«. NOx©®JRfPffl*tf ^©£IS] 
C^*^XATgfm^X4i©S OxOtRlR^tf ^©"C. 
rtj^tSM©gfmilSSK:NOx)lil!^%iBaT-l>£. C©N 

Oxft4^c»NOx©*^e>-rs ox^©4x$ns. 

[0 00 7 ] iC5*, HUiaNOxt!f!^iC!RjR$n?cS 

•S. NOx84*«tCiSiS^*iSa3n-2>C£?:SOxfeS£ 
t^i. SOx^il^jtlfLrNOx^ii^SOxSfifi 
atfiAT££. S^©NOx®J{!?Sfi^^-r-S/ci?)N 

Ox^b^^®T-rs. cn>&<sox^#^fb-c*s. 

[0 0 0 8 ] m$itlcr>\,>xWiW-fZ>t. mmutcj:^ 
NOxM*S«l*JWSNOx©©itx«P t 
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iBa (NOx(RiK£!l) 4©J?®iC:te<,>TfT frft&T^ 

PW3ft£PM;tfx©#<bKfci,>Ttt. NOxfcfe^Kfin 
ft&i&fi?^ #Ai* < . p t ©>-> 2 y > ^£igtt 5Ci 
«Tt&t,>„ c©«fc 5tcp t y >^££ac-r 
4. P t 4 B a ©««BS8|j&**i>& < tc 0 . BP^. Pti 
B a ©^S^'iKc < *©*M1. NOxM*I©NOx 

*iRfi&^*JfiTb. NOxjfKMB2J#{BT-J-*. CtiAS 
^{bt , *^ 0 10 

[ o o o 9 ] m 1 2 «. mmm<D^is% y >^ (m&r 

««©ttS&SEg> #NOx»{btt1IBK:-¥*.5*»*7nL 

<. s>>£ y >*'#jt£Ktbfc#~>r (BP-*3. tt£#s* 
[0010] 

tf^tKouttt nm&nmz 7459 85#©# 

flF&«*«:BB^S<iTC>-5J:5tc. Bfj£©III«*Hl** 20 
1"CitCj:^t, NOxSj!^iC©lR3txTt,^SOx^& 
ffi3i±SO l {C«7C-r£C4#-e£6©T\ NOx)?4J&£ 

s o ximfr h isi«3 c t ifi sjm-c$> z . 
[001 n ctucsji^ -s~»^y>^iacL 
fcp t£r»£ y>^T£ilu©tK^KTc4te^tg 

fclftlW & C 4 ttMg£c;gi!*#£> £. 

[0012] bfrvtt&h. m&<Dtc*>m&<t&&{,> 30 

5 arfil»©S{B©WjHjSK:a*r ft 3 ftfc 4> ©r * 0 . 
*$69lJWSfcLJ:5 <ht-^.^»> Bfcjgjg7E3>N OxM 

j|««l«©SP«»{tS«B©iSl±*ia * c 4 tc* a. 
[0013] 

■tztctbt,c> MTCD^mzmmutc. an ©juste** 
*««««©#»»{&«■». <-o ^w^njei^rt 40 

«ttlW©3f»»K«:Ktt6*i. ijSEAT-SPfltfx©^ 
tb*i y - >©4 # tc N Ox£(RitX t^AT £gf»;tf *© 
^?^S*i(g^ 4 # tC©iR Vtc N Ox^StfcU UN, it Stc 

?z®.mm7tmNOxjimt, (a) ffliBRjgsTcsiN 
oxtt«w> e. s ox^sstms -e & s oxt&n&immzm 

4. (m) KriBM#@«^tf^}«*iJS#SK:J:Dl^fB# 
J«-C*S4*iJ^3n/c4#«: > Buia©Mjl7cS5NOxM 
^ic^S bros s Ox©tS{££fi£#ca it Ltbx&m 
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a^l54. (-) BUie©iS3l7t;3£NOxM^©NOx®j^ 

mmji&m^mK. £ titcmzmmmTtm n o 

)^©NOx»j8affi*4Jt!|l4<cSNOx(BaM6*4* 
ibtSU *©Jt^{C*-5C>T»«jBBl7cSNOx«!« 

©«i^ka[^>*fl3tr*«Bi?'fbffie#s4 . £ 

[0014] C©rt«S«B8©Sf«^Kfciai-ctt. &«sia 

4. «»iBi8[#g»j. f««H7cajNOjdii!aK:*frss 
o>««ata«Hffi*^tfL. MffiMjiMNOxfimicmm 
zti-c^zsox^miTG^icfttm-rz. ^vx. sox 
«w@a»a©3E7iBa«c. vmt&jjtiitii&mtwmm 
^NOxm&<DNo>mmmi3 c©^. & 

^■©J:b$5ffltca^^r®jg3l7cSNOxW«©^-fba 

[0015] SI3Ml^^t,>©«j£JBGSt3SK©»iJ r* 
©jSS7nS!NOxftfe«©^bictt. ^cf©5£*tc 

siH-r^soxMs^b4. mc$m-?*>m-£{t&&2> 

S O x«W^fcB»r3e©a»ll!R«Hffi%»f T 
|5I«-r^C4^-C#5©(C>!=tLT. i^fctt-MDT 
b*'5 4|51«-r-5C4^-C*^ct,i <> IfcAm. SOx 

^fb(cJ:^fe©4^^-rc4^-c^-S <> Cti^*^{c 

*jws«i^bfl[^i»*ij3£©ra-c**. 

mos^-c. mnmrgimm^&L-fimmt-rzNOx®. 

T t > ft t ^ff p a D©©JSj3l7cM N O xMSS© N O x®iS^ 4 

•rsc4A5-c*^, 0 

[0017] WiBJR^bPJ^SjW. BUSB©jg|g^a 

Ox®jg#|^; 4 »ig4 ^ N OxWMmt) 4 ^ib$5 Lt* 
*Si:bfj?fii«. Sf©iitttJ:l,>U — ^ffe^r 

[0018] $/c^2©^BJ(C^A^F«3^M©g^^ 
fb^g«. (-f) #?S«S«|pI^JttF«gj^t8M©^il8S{c 
Rtf 6ft. iftA-r €»gF»*'x©2H*«J:b^ y ->© 4 * 
N Ox^rKHX 0 SKAT 5Pm*X©^?g®*^t,i 4 * 
um&W.btcNOx&MiiUN, CCjItcT-SSxUjItcMN O 
xS4^!4 t (P) B«iB©igSil7cMNOx8&®a>6SOx£ 

^ s oxM#iH]«^a*iitf -r *i^«w»s*»* 

/c4ttc. B(ilB©igS7cSNOxl4^K:lilSbr(,>^S 
Ox©«(2^fi%0ctUif U J6T^©jiEa7cM N O xMi®^ 
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SOx 8W*»60«3ttS»SE]«#K£. (-) Mia 

mmmitm n o xmsr© n o xfrimzwm? zmmm 
m&m i . ( * ) mtmnmm&mic ios oxwm 

fciMa»»»5cisN o >m«©n oxfritmmmt -5 N 

4. *«A5Ci*«iif4 
[0019] m2©^BJ-c« > *TIBN Ox^t*«!l5£^ 

k«. No>«a«tcaiAT*sf«^*©NOxaiv n 

O xftB8©TifcK: SlWcNOxt fcU^Kec J: &t*Sltf ;* 
4>© N Ox&Cc£-?l> r N O jtfWfc4s*«|3e-r SCi #T? 

*4. vsLMmTtmNOxmmictt-rz 
so x&nM&HDM&mT u ^mmtzmn oxf&mic®. 

jB3ftTt»SSOx*ta&3E:£K:SMa-rS. ^fbT, S 

o4ft«aattfia«z^7ia»K:. #<b*a!Kg#i3ti*Ktt 

iKcStNOx«ai©NO)^Kb**«J5er-5. C©«» iR 
£f fc*flJ£3MS»*. iWUWHS*RK J: o ri«C£3 ftrc N 
Oxfritm 4»»4 ft S N O x#{b^ 4 Jt« L . -^©it 

«M«cs-5t»r ©jgaTcSN 0xftB«©^^ba^t^ 

[0020] m&tt&^<Dmmmmix-'X<Dm*)-c$> 
^®7cMNOxM^©^btc«. mmtpom.fiic 

*s. s oxa*^^bttBf3£©a»iatw8ia*igff -rntf 

LS-5iH]m-r^Ci^T#^li 0 LrcT&Sot. SOx 
fef§aMl^»T 0 T & ftte1*fetfe0«:T-ligftSI$#«#& 
sSfttC Jz £ 4>© 4 #ft f C 4 #s-C #5. C tliP&miK. 

[002 1 ] fll2©$MBK**Srt«^©3f«»ffc« 
«K*Jt»-C . B«IB^^b*iJ^#m*5Siei -T 5NOx^ 
ft*tt. S Ox«#^bteJ:^^b©^rtifeS^-c 

oft t ^ D a a©eR)gS7c§y n o xitiss© n o x?f i tm 4 -r * 

[0022] awa«B&Yb*i3e#s*j. iweiwfcsiijjt* 
ate j: -> -cmm £ titc mtwmmTtw. n o-amv n o x 

*Wb* 4 S!»4 ft -5 N O x&ltm 4 % Jt« V X*#> £ it 

mm*. Pf#©g4LT4>ja>u — ■xzi&rt-cmLtc 

@4 ltfe<tl,>. 

©'J — >-n*— >#y 'J >i>i^>-^f r ^ -42;Ui>^> 
?r^t-^C4*i-C^S„ #Mn#*©£*«J:b4tt. 
!R«ffl»&CtfRiBil7ES2N OxMJgJ: K) &±&HV<Dnm 

5o 
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[0024] ftmmm&v ->^->#v y>x>*?> 

&S£«©£$:J:b£$lJSp-r & C 4 it J; DP«**X©^ 
tb£$iJ©-r£C4#-C#£„ rt^M*Sf r ^--fe' 
;ux > is > ©*§^tc » . ©Stf f fl * »^3Rtf H * « 

«. ©M®7c§yNOxftt!4g<£ 0 fe±?jS©gF»ii!§rt{c® 
7SW*«l&-r -S C 4 (C J: «9 Sta3tf^©ffi«it*«I»r S 

[0 02 5] gR^lSS9NOxfefe^«. iSATSSF^^ 
X©gg^J:b*5i;->©4^icNOx*©i|XL. ffi.A?Z 

nm tj-^ * ©M3Raiis*HB"pr &£m.i&utcNo x&m 

nmit. ^K.«T^5^-4JB^4 L. C©JHft±^d^. 
«*y5AK, th^ANa, 'Jf^ALi, 
AC s ©J; 'jtjiT^t} V£eM. rt'j'jABa. *;U->-5 
AC a ©J: y±S» 7>*>La, -T ? h y 

A Y©J; 9«c«±SI*6ilWnfcii><c < 4 fe— z>t . 
a^P t©«t^!tcJ»^JI4*sWStiT«c4. 
[0 0 2 6] *fciraER»SB2>tfctii#gHi. ^StcS 
NOxM«©NO)«iatt«%ftfntt«K:Lfcfli. KeRi^ 
StcM N O xl4*g-ijS AT -5 f F» 137. <D3mtb* >J-> 

^ o *^ n o xS4^© mnomm, 

©fflWttfc** "J » ^ $ r©BffSB#r B 1^ N OxSRHttg 

[0 02 7] ^WtC^*^rt^«M©^»^b^g{C 

no>mm(&i&miz.<Di : mm*Tm-otct ^tcs oxM 

N O xMM<D N O xfRig^ Hi T -5 ©*5» * V l». 
[0 02 8] S fcMIBCKSSTcMNOxM^fc^A-r-S 

sf«**x© s oxr^s^m-r-5 a**^ s ox?ss^a# 
* s Ox?ss^Hi#©^ ct o t&m s n/c s o 4 strf a 

F*9MtiM©eRA^fi^S^Jtir #W 3 *a/c?RilS7cM 

s o xM#iHiatea©iKf b##!-c * 4 *!uer & c t *s . 

[0 02 9] 3 6KlBtriB!Rj^i7cMNOxM^«:^A-r 
&gFm^©S Oxr£g£&HJ-f£A#*S Oxj^S^W 

^SO xf^^a^tC J:<3^tH3tifcSO xiia* 6 

fg5£ u fc Buiartj^B5©»4©^si?^ 4 murms. s 
mmmMmaymnn m-c$> s 4 *ij^-r c 4 #r * s „ 
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c<Dct 5 Kir-si. &m&&&mti:zim*QfflLtcm 
[oo3o] *¥mtefrfrzftmm%®mm&t%i&ic 
x<d s oxmz.z&m? i> \ax s ox?^s^m*si . 

ft^$nSSOx®jgfi*5BffS«?:@^fci^K. SOx 

-S o mMMjtm. N O x8&«©_hSiE© s o n^m.tmwMyt 
MN OxM<&©T?*t© S 0«J: 0 & A* t,>*§^> ^© 
?gS^^©Mil7cM N O xftt^tcgRiR $ n -5 £ 3t tL Z> 

[0031] mnmmmKmNo^mici&A-Tzsm 
<t. m&mmKMNo>MMfr%-famT*>mm*f?.<Ds 20. 

O xj^S^^fflT -5 ffi S Ox?£^t£Ui3M5 £ Zffiit . 

^u^b^-c^ifibfci^tc. s oxmmmm*m<Dm 
Amco s o xwmm&f&mvimc&tf < cc u 0 x . 

0K)gjl7t;M N O xS&®©TSE© S O xfsS^*©jS3l7cM N 
OxM$£©±?JiE© S OxStfitCifitf^T IK 2» 6"C* 
[0 0 3 2] *«BJ{C^*^F*3^K0r>g^^k^gtC 30 
fcl^T. BMfaA**XSOx?^^tii^l3<!:a**XSOx^ 
£&ttHMg££flt*fci»^ctt. BulBCRiSilTcMNOx 

«Sic©ja$nfci^3ti.5sox®ja«^e>. buib 
M*iHia^gtcj:o s ox M*iii«^a^^f urc^ 

S Oxr£S£itulBA#* S Ox?gg$£fcb*|gK: J: D^ttS$ 
ftfc S O x?&g £ ©?£SM £ ItrlB^tiMcD^A^mii 
*^>t,^igfa^fi(C^UTjt5£$ ft-SSfctti S Oxfi 

T£C £#-*?#.*>„ ©^S75SNOxt^(DTiJiE©SOx 
?IS^©®jl7cSN 0xm&O±.%t<D S OxfSSJ: 9 A 

fflWcSOx7*^5Ci#-Ct, CtlitRA^ 
[003 3] *^tC^*^F«3mMcDp»^t^a(C 

zw&imm^&zffix.. com^tmmmit. me so 
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!^»^NOx^©NOxfflai^©{irF*»S0 
[0 034 ] *|^fcfrfe&ftj|ft^<D$jft^b$IK{C 

* S £ * (cttfttfftCDffii C £ CC 0 . 
[0 03 5] ^l^tc^^AtKflHK^A^b^SK: 

©^^b?:flJ$liT€> C £*5-c# S etCBUIB^^bfl? 

S'J f^$/c«^ h ^+©pm*'XM^JfA$1±. 
«/Ro'y h -c =f©g^**x^NO)«i 

t, PRjSS7cMNOxM^©^{b(Cck-S^ffl{ST ; S: ; & 
[0 03 6] 

M&iWisoimMoiimzm 1 ^e.@ 1 1 (ommicmi,* 
[oo37] mi ommmmj m 1 itt&wz%tm 

^F#2«fXh>. ra^3ttj$JS^. ^4«.=6 

[0 03 8] ©m*- he^ts-r^^g^fc-y- 

W6nrt>-5„ 1 0«©m^^ h 1 2*jJ: 

Uz-TVVL*-** 2 1 ^ITiTi' <J-i- 1 3tCilife 
©^.^i' h 1 2rtK:«xn y f-;^ l 4^128$ 

[0 03 9] Vm#- h 8 p 1 5 

*»J:C«MMf 1 6*^L-C!Kig5S7cSNOxftl!^l 7 
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So 

[004 0 ] x>>?>3> FD-Jl/fflCl^SlJaa- 
h (ECU) 3 QU^^^)Vzxy\^^-^-^ht£^^ M 
»U3 l(C<fc-7TtlHCg^$nfcROM (V-K 
^>'J^*V) 32. RAM (7>^A7^t^^t 
•;) 3 3. CPU (•fe>h^^^P-fe v9-^.-^ h) 3 
4. A#tf- h 3 5. Bit)*- h 3 6£jy§-r£,, XT 10 

7 ay - ^ 2 i imx^&^ctimotciii^mK^^ 
3 5tcA^j?n-i.„ 

[004 1 ] *r — *s>if\ 8 ©^©SEMlr 1 6 CC«. 

*<H^> <DSOxtm«:l;bF«U/cHi^EE*^-r-i. 
A^SOrt>t (A**XSOx?m^m#|g) 23*5 

iH3M2) 2 4£. m^xoiSlS«:ib«L?tffi**E*« 

JE^^TSSm-fe>it2 7 i«Dfft^htl> 
So cne>SOx-fe>1t2 3, 2 4. ®a-fe>tf-2 5. 

&3§3 8 £/M,TA>b*- h 3 5 KA#i*nS. 
[004 2 ] A^ltf- h 3 5 CCKtttmiSC&&$ 

-rmij^ji' suis^-fe 2 6 #SM£nr 

m?3#- h 3 6«*ffS-rSIE»)I5I3§3 9£/rtr 30 

[0 04 3 ] t©#v ■;>x>^>-r , «. ffl*.u&£tc 
s^»rjg*i4«stB#raTAu*^ttj3ns. 

TAU=TP • K 

CCt. TPWS*^i«*fB#p^5:^urte0. Kim 
iE«»*7nO-Cl»S. S^HH^PR^mT P «8M^ 'J 

wbsib*** l x t> s. c ©a^t^t 

W^TPiS^HilKlcfcO^^n. SMMQ/N 
(®A^»flQ/tiM[HItEt!{N) fe^tfttHlBltEttN© 40 
H8tfc£ OT02 J: 5 & v ^©Jfcr^F&R OM3 

3 n Sil^»©£jB*J:b£fiHJffl|-r £ *:«>©{fctfcr $> o 

r. k=i. or*ntf«w->y>^K«*S;*nsii 

■&mmt&£.Mtt <t & 6„ C n (CM L X K < 1 . 0 K fc 
nfcflMfl^ y > $to«c{^$n*«£^£mttffl» 
SBBSJtJ:') &A*< &<3. BP-£ y->£&9. K>1. 
o «c«cnw«BBi/ y > ^tc«tesns«^awDa*tfc 
«:Sf6£jB*l:bJ: 0 *>/h$ < & 9 . EP^ y 3- 1 U s. 

[0044] -eUT. C©£Sfe©J£ffi©#V V>i>> ; SO 
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>r«. &IH<8#:&ifMite^rtelSiE&&K©ffij&i 

i . o <t o fc/h§t>fl[ <t snt y ->sa»j:b»Uffli3Wf *> 
i . o t $nr* h -f+fij©*^fton. tiw^^aii 

«WC««|jE«»K©ffl«l. 0 £9 kAt&ffiiSn 
t'J ***£m*«a#m>n&«fc5CCtS^0T*S o 
[0 045] rtliiitlilS. ffi4>MIg^n6« 

ffiiE^K©fflj&si . 0ctofe/h3< s nr. y->» 
^»3W8«n*oa>ftnsci{c«c«. 

[0 04 6 ] H3B*ft«S3 3&»6SPlflSn4SP»^HJ 
©ftfato&j^©i*IS*BWSWK^Lri»£. C©02» 

e>n^-5cfc-5tc. ^S3*^gfa3n-5gFm**^.*© 
3 ns^^ *©BORo, ©i«s«M«^ 3 nvci&te 

3 h^S^a©^ik* »; ->i£ft S « i'ii AT £ . 
[0 04 7 ] ir-i »ifl 8?}lCifimZtlX^2>NOx 

mm (WMMTtmN oy®m) 1 7«. mtfr^s*- 

£ffl#<i L . C ©fB^:_htc^J^.«* V V A K . th'J-J 
ANa. y^^ALi, -fe^ACsCOi^^WJ 
^H. ^yjABa, ^^^^ACaOct^^cT^*'; 

p»ii«n/c^ < i *>-oi, a^p t ©<t 
i^B^F^nr^cs. 

[0 048] C ©N OyMM 1 7 ^mM©gfMilSS(c@2 

g-r-s<t. noxm^i7». WLA-rznmxxo&m 

t-t s £ ©jk L/ n o xzma-? *> n o Yfommitm & 

oxMSS i 7 j: o ±isfc©»5ia»rt«:«»3 n/c^mfc 
J;« (^ib*^) ©tb^i^. 
[O049]*fc, NOxM^l 7<fc«9±SiE©gMe«IiI§ 

(C « . gf Sl^jKit » j^.^ 3 F*9 3 n £ *g^«,©3g 
j^ibCC— Uit3!>Sorc©l«^{C«. NOxM^l 

7 ttjft&g 3 ^ cc«^ $ n *a^«©si«tk* 'J - >© 
i#ic«NOx^pRjRu. mms.3fticmi2tiz>u& 
fz.tp<Dmm&&&{&T-r z t ©nx l tc n o x^star s 

[0 05 0] NOxMiil 7fCj:SNOx©©fixttl^ffl« 

ens. JiTF. c©j/*-XAKioi>rjB^±w:a^p 
^±S*ffl^r&raii%y*-XA£^.2). 

£ ffi,*Mm#z tpommmmifi a * (cttA o . 04 
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(A) tc^sns^^tcMSRo, ifiorXito'-ccmv 
a^pt©ii(cfftt4. ffiAmnrtxic^s. 
n&NOB. a^p t©^M±-co,-x«o J -istt. 

U NO, £&& (2NO + 0, -2NO, ) „ 
[0 052]^T, ^tfcSttfcNO,©— SUB. fi£ 
P t ±"CWb 3 tio B a F<3 &C ©iR ? tlT m t'* ') •> A 
BaOig^lWSij. 04 (A) K^3ft£J: SfCli 

tNOx*5NOxftllil 7F*gKlSRJR3nSo 

coo53] m*3mt?xtp<Dmm&m.&m>m.*) io 

P tWStBT-NO, *!, NOxS^l 7©NOx 

©HX 2 ft r air >f * > n o 3 - #£155 3 ft -s . 

[0 054] CftCC>tfL<T. i*ASf»:tf;**©»3t8*fi 
*HBT UNO, ©£Jd»#ffiT-r £ £ Sl&*ijM^lSj 

(NO J "-NO ! ) BaF«gcD5S^-/^>N0 3 - 
*NO,^fcBNO©fCBa*6itH5n5. BP%. 
«L\^^*©BI3RiilS3ftJiST-r-5 4. NOxM^l 
7#>£>N0x#jftffl3ft.SC£&C£c&„ 03K^;*ft£ 

ck^cc. 8L*Jf»#*©y->©K^»#ft<ttfttf» 20 

ASf«#* *©!IJRiI«*JfiT 0 . L tcifi -5 TilicAgf « 

->©tt^*ffi<-rft«NOx«3Kl 7*>6 
NOx#fixtU3ft£C ££&•*>„ 

[0 05 5 ]—*. C©£#. ««a3F«3K«*&ShS 

3ft, cnf.*iHc, cob, a^ptioisor 
[0 056] $fc, l^iit«at*fc« y -j 

*Qmuctzz tmxnmtfx tp<Dmmmmi>mm< l a& 30 

T-?Ztc#>lcNOxM.mi 7*6NO,*fcttNO*«ttai 
Sft. CCDNO.SlfcBNOtt. 04 (B) &Cm3ft£ 
J:9ec5fcj«HC. CO£KlS0T:»7G-&0»e>ftTN l 
£ft-5. 

[0 0 5 7 ] BP*>. 8EASf«#X#©HC, COB. * 

r a£ p t ±©^ o , - xbo 1 - 1 tctc % tcjgfc; l xm. 

fbttU&^ft. »^a^Pt±<DS*OrXttO'-AS 

?ft'®sn-r*>*fcHC. co#gi-?-ri>ft«. c©h 

C, COCCfcoTNOxM^l 7^6S(Hi$4a/cN0x*J 
cfcO'iJSAgf^X4i©NOx*5N,{CM7c-a-L«!)6n-2>. 40 
[0 0 5 8 ] C©<t-5K:Ure^P t©*S±CCNO, 
£/<:BNO#??£Eb&<&££. NOxM^17^<=>^ 

*fc«y v *<crat£i$iiB©rt«cNOxtt«i n»h 

NOx#fifcfcH$ft&C£K:&£ <1 
[0059] C©<fc5fC. 'J - >tcfc & £ 

NOx**NOxtt«i 7K©iR$n. gMa£«Sl££JIs&£ 
j&Jfc*£t»«y ?^fC-r££NOx#NOxM$gl 7#>6 

^^©^■^(csjtttisn. N^cS7c$n^„ L//c*i-o so 
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T. Am*^©NOx©^|±S£P.I±T&C £#-?£&«, 
[0 06 0] iC^T, C©HM©^SgrBfuaiU/cct 

tax) &tcmnv$mmftmicizm'£m,&m® 
smttt s ft. i&tpnmmimic y - > £ $ 

ft*©T. ffi*:S#«&B#K:J#»#**©NOx#NOx 
M»tl 7&c©JiX;*ft. ^M«|gB$SWSft#ai£B#^ 
«CNOxftH«l 7*>6NOx#ficffi3ftil7U$ft-SC£{c 

<omm.ifi'j>tz < . (s*jwfjiiE©«tt*«^ < -e-©jiKB# 
ia*«fiwtitf. NOx©&m • flEcwra«:^:htt< & 

0. NOxJMBil 7©NOx©KJRHB^7*s|ilPL/TNOx 

[0061] fc-c, c©mt©^»Ti4. >;->a^ 
n) icx h -y * g/cB y » *ffl^&©«5*&WTfoft5<fc 

■ Myb^'il^X^i. C©J;^tCNOx©eRfeHi©/c© 

&lffifflicmi,>fflM'C ry->j i r*/w ^Kj&Siil 
fflusjt*fc»u y^2g*8tt (y ^w?) j 

*^-/*«w»£«;oti».&. ft. c©waicc*ji>-ctt. 
y -> • y ? ?Z'W?mw\z y ->3g^J:b§iJ®Jtc^$ 
ti^>4>©£-r.So 

[0 06 2] j8**4{CB«Em ( S ) D^gftXis 

0. «SH*©ttSfcW«Si»rS£ S02^>'S03«cif©WEj| 
Btib«9 (SOx) NOxii^l 7Bgf«*'Xtfi 

©cn6SOx4>©JD?-r-5„ NOxft^ll 7©SOx5RJ{X 
^*-XABNOx?RjRy *-XA£|5lG-C*S£^ 
e>n^„ BP%. NOx©©Hx^^-XA^H^bfci^ 
£|aHf(cS^±tca#P t *j<fc<>*^'i; r> AB a ^dgf#S 

rngmxtw y - >© £ ? tc b. Kto.^orXHO'- 

©^r-NOxtoiil 7©S^P t©^StC##LT*J 
0. ^Agf***Xtt3©SOx (mtfSO.) BS^P t 

©*®±-c^b 3*ar s o , £ €>o 
[0 06 3 ] -e©^. ^g$tl/cSO,B. e^pto 

*®rsK:^b$n^*56 b a ^m^nxmit^ y 

•?ABaO£*S^L/. S£^-<^>SO < , -©JK-CBaF«g 
tttiZWlLffim&B a. SO,%Bl&-?2>. C©BaSO,H 

teik&m*i<tLm< . ibixW^La^/c©. — s^gg 

$ti€>£^«? • fixW$n(C< ^UT, NOxMiSIl 
7tfJ©Ba SO < ©^^a*sifAT-S>£NOxt4^1 7© 
^ B a OOg^lt N Ox©(RJ&#E 
^3* 3 iST L/tt$^. cn*sgp^SOxM*-C*>-S. L 
fc*i-p-C. NOxfi4«|l 7©NOx®i|x^*iS<i^F-r 
S/c©(CB. iSa©^-< S>^NOx«il 7(C©iR 

$ tifc s o x£feni $ fci*© s o xwrn^mmmzm 
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iff -Si&ga***. 

[0 0 6 4] NOxMffil 7^6SOx^a$-t±-5.fc«) 
KB. ftATSSB(^*©£«Jt*HI&2&j«H:* fcB y 
?>2«JttcT * te. NO xfcfe$ 1 7 © 

CT. SOx*£#|H]«MJIB. NO>dtt«l 7 ©«*«»« 
*SOx*tttW3n»l»Bf3e©jBfffl (OT. CMSOx 

fifcttiSK 1 1 » 5 ) tc b . 9tt£ttJts few y ^3a8it 

(om 4NO xM*S 1 7 tc«-J- C 4 JC J: *J Htf T 
-So io 
[ 0 0 6 5 ] * L-C. C©iiOfi"Cti. S Oxttff 

ti&ttttfieECU 3 o«c«k»)W»orjBS«S3«:«l& 
KIWBrr-SC<tK:j:»)ff^. <fc-?T. ECU3 0 tttMsf 

ww*f 1 1 tattaaa*®©— ap*«jsaw*. 

[0 06 6] ^(C. C©H*fe©^Sg{C*Jtt£Pm7Hfc$& 

■JUTS. H5tt. NOxM^l 7©SOxM#* 5 Bf^b^ 20 
MCitTSfcCHC. NOxftiSil 7CC«jB3*vri»fcS 

L/. ^©SOx«#@miaf£©NOxA*J«l 7©NOxj# 
ffc14tt*fflj£ U fc— Hffcte JR* y 5 7 tc o tc i> <D~C & 
3. NOxSJSKl 7©NOxSKfckttB. SOxtt#EHI 

[0 0 6 7 ] tJ»UfcJ:5fc. N OxttftK 1 7©S Ox*& 

#^<b« s oxmmmmsem&mTr & c t tc j: <o mm 
@«jw*ijt&"c*-&c£j&»&. s ox«#iaatoffiia^ 30 

[0 06 8] UJt#-?T. NOxttil 7©Sfa a D B#©N 

ox®®^i . s oxmm®m$mmm<DNo>sm 1 

7©NOx©Mt&#£&Hi-f SC£#-C#ftB. Cft6 

[0 06 9] C©HJS©^-CB. #©J:5K:UTNO 
x?R]S5tl^^^ta-rSo NOxM^l 7Ccy->£ 40 

«Jt©SP«l^/X*»LittW"CNO>«««l 7©NOxSRjg 

te*?:fiSfn3-t±. cn«±NOx«ir#?ci* 
-r*. ^ck. NOxfciiiii 7 jcssea-t^ -r* 
*>*>A#x©£$;j££ y->#>e> »; * ^Kttoa*.. y 
9^ffi«i]t©sf«^*NO)di4aii 7Kati/«wr. 

NOxftfeS 1 7 tClRjaSttT^/cNOx©:^*^ • il 

jc^-a-^,, c©£#. A#*©£*Kifc*y-->j&»6y » 

?(C^J«3#XT*> > NOxtt&l 7©ttip©gMn#x 1 

-r&*?^ u^a^ttttuK <- tea y v ?t,c®K> #to 6 
**. L«6<©nUttai62g«SH:ifi»K:tt*. CiaB. N so 
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OxMMl 7iC©Jl$n-Cl^cNOx©®7c(CA*'X^ior) 

nox*w§i 7cc«jasnTi>yfcNOx©i8T*tsjcffi 

[0 07 0] Lyiot, CO±^KNOx«l 7© 

(«T> C©^S©Ci^lSWNOxfttijMSil^) 
£Ml7 1> . ^-©£#©Ui*'x©^tb?r^ib-fe>1t2 
7TM*ttiU ^fDNOx&tli^S^^LT^6HJ**X 

©smstbJ&jaift^jiRJt *»i#-r ^ b$m. jft-g-r turn a 
^©s*RJt*sa»s«tb&>e y f ^fc^jogfc-ss-e© 

B#P B ^lt#.'JTnB. *©BfHB$nn (Ji(T. C©BfSB#p H l 
£y »^W9»to0^nB4l>9) BNOxfttiAtl 7©N 

Ox^fg^a^P^ 9. -r&fr^NOxM 

7©^b14^©^'o^-^(c^^, 0 
[0 07 1 ] I6«. ISfnNOxS5tmMSB#(C*5^^A 

®^*8Jt £ m^/x ©^jg*J:b©B#rafi<j^b©— mz™ 
urfco, ff D D p©NOxfet^i 7r»y 

B#Pb1^ t ltibSOK/tlt, «!^<fc*5*4SlSJttTL 
fcN OxMJg 1 7 © 'J v Baffin t Id: <0 bta. 

t 2fC^c^ 0 

[0 07 2] c onmomm-eiz. n oxM$g 1 
7 «c*ru-c s oxtmmmmmzmtr-t z&fMommc 

C©SE»©J^tt©Sf»?tMb«*rB. ^© 

-< 5 >y-cNOx«i 1 7 (c^rur^faNOxjiSfttiMa* 
mn ^e© i ^ © y yf-wowt)*) B#Pai ^rttaijT s „ 
-€-L/T> shw s tifc y ^^j 0 wty *) &fffl &m 6 ic^? 

mm®ffflt 3J:0 «>JS<«c-5fc4*». NOxMISl7© 
NOx^H bttfig*^ S U ^ * TMgT L/ /c 4> © i * Aj: -r 
Ci*iT?5CT. C©i#^rSOx^S|B]m^S*ll 

[0073] § 6tc % c©^js©?gj|g©gm^b^a-c 

tt. SOxMS[5]«^a©^7fKc|SfflNOxa5(tfiMS* 

L/T y f^oibo Nra*&fffliJL. ttS'J? n/c y 

•^^^0#*3f3B$p H U2iSlra D a©NOxS!l!^l 7©y -^^ 

® k> mti *o ftm t ii ©m*@w u . -e ©s*«»f jenfm 

t^O^gOSo/ci^tCB. NOxMiil 7©l»^b 

li7©'j^^fbD NfW t aii^aMHRWCcjRft 
TECU3 0©ROM3 2«:IBtibrfc#. g/c. ^ 

<t»«?s*f»8 -a-s^t i^-r-s t zomm 1 4 

fe^ftgf t/tECU3 0©ROM«:fBteL'Tte<„ 
[0074]^(C, ^^b©PP*lJ^tCO^T|JiBj-r -5. 
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» * xmn i> 4 # tc » . x > *✓ > tfmunBtt 

fC*-54t^iiilK4!io)t4#(C«7 jl-uU* 

h *»±-r -5 c 4 k£ 0 jRSMtfcjtww-r s c 4#-e£ 

1 7 feUSiatdifC^oTfcf). C©4*fC:7 cr-X^ 

» b *> tmm^m^M^mMij^No^mm 1 7 

8C«EArSC4JC*i. NOx«ll 7tC*JW*«8i!gj 
«(Pt)(D-»f U >^B. tt*K&&**l3 Bt 

jft«a»*i*^« 4-» * y > ^©attf iaa**jsi» c 4 # 

-^-)vtj •> v zfts 4 » M.m&mt>mu(D±%icmmi& 
w, 5 c 4 4 & r > > * >; > ? & 

3Hj-r-sc4#-c£s. c©j*£. wsaiKJis-r-©^^- 

[0 07 5 ] £«©#*;${ b©#p$iJ#& 4 L/T«, !t& 

^fcj&JBf3£fl[^i»*-cjttfofct#«:». -entdtu (-r 20 

t£t> % . &2tffc#BU EffSEfitel * $ -CMtf U X t » C> 4 

e&t&O. NOxltil 7©jtt«tiaflE3&*i«i»itK:ttA 
#*©tt««ltt*<a< htclSifiHOy&mi 7 ©Jft^b 

[0076] ^fc. h7*#ihl.t:. c<Dmm<DBmic 

*5WiNOxS411 7©f&^bffi£^ffi;l'-^> ; S:i&B8 

7d-?t - HiECU3 0©ROM3 2&tfBtli;*ftT 
<0 . C ©f&K8P;i/- >»— jeiJlfflft «c C P U 3 4 (C J: 

[0 07 7 ] <^f?7'l 0 i>g-r. ECU100 

Xf y 7*1 0 1 (Cfcl^T. N0xft4$l HCttLX 40 

AaaHJr I^JWA>5*©49J3ett. Br J©BI«*«:tSfn NOx 

mm&mm 1 3ct o mns < &o/c4 oxfes^isHf 

^S£fl*TT^£B#JBT&£4*iJ5£T£. 
lrS^J^L ECU30tt #;U-^> 
©H^^-B^TT-5. 

[0 07 8] <^f^'102>Xf^'101 "CttS 
*«J5£U/c«^{C«. ECU30B, Xt?:/! 0 2(CiI 50 
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a. nox*b»i 7*iso)d*iaiajK«:aii/'ct>«cc>ia^ 
tctt. 3fje©»iwaa%3*EtfLrNOxttaiii 7©^ 

jaS*SOxKffiSSJW±{CL/. to, NOx«|«17© 
A#X©£$.Jt£X h-f+cfcOfe^F'; jfKtiCi 

[0 0 7 9]<Xf ^'103>^(C, ECU30B, 
^f^l03 Kjl*. S Oxa#@^a*^7 Ltc 
&&fr*m*2>. CCT, SOxM#lMl«^S«. NOx 

mjsii 7tc©iR$nTi^csox^{j^^(cS5fm-r-s 
*r*»f-r€.„ sojcsangtMfta©^7©*i3eK:-3c» 
r it&m-? &„ x f » -f i o 3 r sjewe o /c»^tc 

tt. ECU30it Xt- 9 7*1 0 2lcmK). SOxtf 

iia[«ffli©»f*«Etfrs. 

[0 0 8 0 ] <Xf';7"l 0 4. 1 0 5>Xf -;7'10 
3-C«£*iJ;£bfct§£k:«. ECUSOii, 

0 4(cji^, mmNOx&Ltianm^mnL. $6tc % x 

[0 08 1 ] <Xf->?7 , 106XX(i: > ECU30B. 
X-f 7*1 0 6tCjt*. WECU3 0©ROM3 2 

ieisstir^sffD a a©NOxftK« i 7©y9^*oD#to 

t>«3B#P^t 4©H*IWJ-rS. ^B#*©NO 

xto^i 7©«^bK^i»*iwi-ra. 

[0082] ^107>^K, ECU3 0K, 

xf^i 07(cii^. xr-^7*i o 6rsaju/c; y 

Hffi t 4JW±^S^#IJ^-r ^, . Xf-^107 TS^ffl 
^UfcH^CCli. ECU30U, *;V-^>©Hff?r— 

[0 0 83 ] <Xr- -^ 7*1 0 8 >Xf ^"10 7TftS 

fel>'<)V£xmLtctmmLX. ECU30tt, 7,7- -j 

7'io8 &mfrm£itmm^f8.*\ f m lx . ? > 

>«IS««iljU>iWffl©KEff 0 . ««©NOx*«8l 

c o o 8 4 ] comtbcommicto^xi*. m&it 

»I^-r>©HECU3 OAUr-^1 0 1 £ 
J£#faa*3S3i3ft. Sfc. ECU30*^f 77'102 
ECU30^f-^'l 0 4fciWf 

^•105 zmfttzc 4 k <t <o &&wictsv ztsmm 
fi&m^mfimmsti. ifc. ecu 3o^f ^-i 

0 6*5<tO'Xf- 9^1 0 7?r|ltfT-5)C4{Ccfcip^Ba 
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[0 08 5] #frC. C ©3JttfS©7&JBtC*JW £ S 6x«S 

©HSS©0«i(C W 6 S O x^#[5I«MaB#© N 0 xti&g 
1 7 ©A#*©39$J:b 4 . A#* S O x-fe 2 3 Tttft 
ttiSn/cA^OSOxsSSi. UtJ#XSOx-te>-y2 4 

t? § n/ctti^/x © s o «iis©sN^{t*^ o fca 

«i 7©)Wiias»soxficttjfiflEei±tc<tr>ri>*fe 
©i-r^o 

[0 086] ST, S OxM#lHim«iailff fg%K«fc K> 10 

L/, S6KA^x©^«at©u »*i**iifi«t*uci» 
<o tit. ai**xsox-fe>if 2 4-c^(±i$n/cUi^* 

XSOxifig#A#XSOxH2>1f 2 3rt£W3nfcA# 
XSOxiSKtC— &L/c4S t A^OSBSifc*— SSCL 
/c4 #© y » ^mtt-c— ftce^ts. tH#X S Ox 
?£&*iA#X S Oxiifitc— Stl/fcSH*. HKWKN Ox 
MMl 7*»e>SOx*iSMH3ft£;fc«>. ffltfXSOxa&g 
oyfiifiXtf^ S OxrSSck 0 < ft 0 . »r®fift"C 
ttitfXSOxMK^atJ— ti*:^ SfcfC*©^ N 
OxMggl 7^6©SOx©&ffi^< i x NOxfitll 
7^P>©SOx&tii«J&^^^/c*, tiitiXSOxigg. 
*H5T0tl>*. NOxl^l 7 8CJSST-5SOx#<&< 
4*4. B#XSOxi£S«A#XSOx&igJ:9 £>i&< 

OxHUf J: 0 6 jffigfrattfi < tt S * T S Ox83|5|&& 

«*«frrft«. n o>Afej& i 7 * s oxWMfrhmz% 

Ttt. ttS^XSOx7^S*^8tCtj(,=.-CM#|p|^7b 

-oi/jyTtc 4* £ r s OxM«@«Ma£££frr * c 4 

[0 08 7 ] [ j» 2 ©n*©ji5S8 ] c ©xjt©x$Mrc 

«. S^tgiS©N OxttJI 1 7 ©i^tg^O*. 
N O xM$S©N O xgKL^D^fbKS-^T&mT 

m.mms<om«smv$><o. ®m*&4 o tc«4<i©m 
04 lasRwen. §m^4 i tc^sn*®^^- h 

-JUK4 3«. CRSt^ h44^LTX7i"J-t4 

[0 08 8] K 4 7 

8£/H,T. i»Ma7c3!>NOxM$5 0£rt/§^t✓/<:^'■-- 
^>y4 9(C&,t£$ft. ^-^>^4 9«gf«©5 1 * 

ECU3 0. NOxM^l 7^©^tCOO-C«. J&1 

(ofmvmm&c & w * giguM bii:i 4 isj*ii r #> * ©t\ 

0— ©W-9£ttl/T»gi*«Wrt-*. 
[0 08 9 ] T-\ »^4 9©T?^(C{i. NOxM&l 
7 *» e>^Wt-*Hi**X©N OxagSiCtittBlL/ctii^SE 
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£#6£-r£tH#XNOx-k>U- 5 0*iRWe>ti. C©Hi 
7J1EBECU3 0©A7J^<- h 3 5tCA*?n^ 0 0 
14tt, NOxStil 7KJ:SNOx»ffc*©HH*7jVr 
CCfANOxiil NOxttil7«At 
*ifm*"X^©#{4B$p 8 1*^cf5©NOx?^a?:^L. Hi 
N0x4«. NOxM£U 7frhWLBi-?*>mm.tfXtp<Dm 
&mm$>tcK)<DNOxi&fc$:?r;-?. C CT'«NOxM8U 

7 *» est ta s ti * ©#fii^ra*/c o © n o x 
«Et*JMfflxtcfiijjrr * 4 . ^M+ifcB 

•J y ^(CtTNOxM*Sl 7tC©ig$tir^-5NOx*S[ 
tH. jKcSttTNOxISBan 7©NOx»SMB2j*01I$ 

•a-*. c*»usfa^^*f;->©ttt»T©aiE*j««Eb 

TgEM#X4>©NOx#NOxfi!l!$l 7 icg&jS;**!* 4 . 

wcf iaiottastc lot. tHNo x©?^s ifi&m&xicm-t 

-e-CTSO'y i»?X^*>('i'*IKf-r-5C4-CNOx 

[0 09 0 ] 0*>bcn*tt«Jig-T4. 01©J£Sfe©7fc 
»«C*»l»rfiMttUA:J:5«:, N 0x84811 7®SOxttS 

^Bif^u-^^uc^-r*©-^ s ojAHtsft&s&igff 

-T*C4Ccnc^ 0 fltNOxMSI17©SOxtSttS 

noxS^i 7©^^t»iHi«-r*c4^'rt4^© 
£<tic&m?z>&misrF~e$>?> 4 -r-s, c i^rt *„ 

[0 09 1] IfciiUotNOxttll 7©#fn a n B#©NOx 

#f t^4 . ■€■© s oxtmmmmm.&<DN ox^^b^4 
*«ce u . cti * n«-e© n o xmtmm<z>m> 
6^{b©S^i^^n*c i*s-c^-5, 0 ccrNOxil 

fb^4«. NOxftfe&tC^A^£gEM#X*©NOxfi 
(ANOxS) 4. NOxfi*^©T^(CRgL//tNOx^ 
tiJ*gtCj:-2>g^^X4i©NOxH (tHNOxJB) tc«^ 

t^r*&6n* 0 c©4#iui2ANOx©aw > noxM 

it?, -e-©m^HB^6#{4B#p B ^/ c «3©NOx?lS4gf 
^XH©a#fit*>?>^aiT*C43&i-C#*„ gfcAN 
Ox©fi(i^© J: -5 4^)4 ic J: o r €>3jc«!>e> . 

[0092] -r^cto^. y->s^«*j«s«L-ci»a4 

40 &54'3i{iB#P B 1&/c ») ©tiM^ 6gf m$ n* N 0x3*5*1 
A-T*. L/c^o-C^{4B^ra*fcO©NOxfi«^M$i 

?w4^wiHiito^:©^^44-5> 0 c©«^ mm-kmzy- 

- ^ > ^ F^©^£E(C J: o T^-T * C 4 * * © 
"P. ^<iB$PBl*fc«3©ttJNOx©fiNOXA« t -y--^ 
^>^rt©«yr=tffPM4^M[l|g^N©M^44* 0 ct 
oTC©IWlTtt, ^{4B#ra*fcO©NOxfi* 
^IEPMRD f ^MlHl|^N©H|fe4 LT^HiltCj: 
D^e*. C<ll:il 6K:7Kf <t^4-7y7"©Jf$TECU 
3 0 © R A M|*3 (Cf StS L T < . 
50 [0093] N Oxftl!^ 1 7 ©TjJf£©gf»jlSS(C 
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NOx-fe>if*BX«9#W^»C 4T\ ZCOmtimfahmiiL 
B^*fcO©NOxi*fl&W*HiS*i*©r. ttiNOx©fl: 

tftt-<&c4#rs.5. c©J:^Lt, NOxfiiin 
©NOx#{b^£#.'J^U C ft£flmi©§r n a n ©*§^©# 

[0094]*te. N OxMJ& 1 7 <D2PfD a D B#©N Ox^{b 
¥i, SOxM#|51«^Siaf^©NOxMi«l 7©NOx 

mtm^ikmis. zint>*im.-?z>ctw*tuz. ^ io 

ft6©ifKb3i©Mj&>6N0xM$l 7©*#Jft©ft^l> 

£t6*of 5ci*5-c*^ . iFf n ° n ©N o mm i 7 
©n ox&itmRv&mmtmt. ^#>mmmic*ibx 

ECU3 0 ©R OM 3 2 (ClBtt. OTfclf , ®&it 

&^#>gS:S It E C U 3 0 ©R OMKEtt L/Tfc < . 
[0 0 9 5] C©*JS©JBJ8T?tt. «T©cfc 5tC L/TN 

oxjwbttte*fcta-*-*. $-r. nox««i 7tcy-> 

3g«Stb©tlf«^^*i* LttWt N OxttgR 1 7 ©N Ox© 
JCTS. C©4#> NOxtt«©#{btMB*iflfl^-f > 

f 9 &** bracers. 

[0 098]*K. N Oxfefeig 1 7 (C^A"T 

x . -r & *> ^ a ©ffi«SJt * •;->*» 6 y » ^ jcftj o 
«*. . y » r&mhommxz. ^no xMJ® i 7 «:» 0 

aifT. NOxftt^l 7(C!Rjg3ftTV;fcNOx©:£fi£ 
fettJ -S553-l±^>„ C©4#. A^©35*RJ**y-> 
fegt; ^{c#J»3#A.T&. NOj*B8E1 7©ffiP©SF 
Tttto5W#;*©2*RH:ttfi<?K:tt y 9 ^-Kflj 

n». NOitfHKl 7tC©jasnrt^cNOx©jl7cfCA 
#**©HC*>COjWfcES94 lytitShSfcftT* 
S. ^Or. NOxfWKl 7iC»»ShTC»fcNOx©*8 

r**fttth jiTc^nr, A^*©HC-t>co*saKcJW 

[ 0 0 9 7 ] $ fc. c ©H*S©^Sgr N Oxftjiag 1 
7 tcfcf S Ox»#|5HS#iffl£5itT "T *!$»!©«£«: 

a. n o xiWk**«Bf jeiiWTK: -5 ct »? « 

Kir*. #aws4. c©jas©»»©»«iwbagB-c 40 

». m«— £©*fT^***^tt— £©«*W»fi 
ftftifOaaOJ'-/ 5>^t?NOxfi4^1 7K:*tl,TfS 
ftlNOxfifettJtoa^Sltf U -e©4£©NOx?IHb3S£«iJ 
JST*. C©#J©*ttMNOjrfe>*5 0KJ:0. 
ffir. SS^-C©NOxS4^©^b14^?rffiSL,-r-5„ 
[0 09 8 ] f Lt, aBg«**ifcNOxjtKfc**iEI 1 4 
tc^-TWIBxJ: 0 &{£Tl/fc4&(2. NOx8&&17©N 

o x?^( mm&wim u ^ « -cast l fc t>© 4 # & 
**4«j£-r*. 50 
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[0099] soxawiawai^ssTbfcfeNo^t 

***JJ£ U . N Oxtt«©tet&#|5|tI l, /c^*^^ 

(fflX.lt. 3 0 0'C~4 2 0°CSS) ©^ffltcfc 

15Ttt. CD3&5NOxM^fr a a n B#-C$>-2>4^©NOx^ 
ft*8rij*U ©raSOx&#B$©NOx?IKb^£7n-r. © 

©tt»r tt s o xftwiggw £*&tfc«r * 0 . ©« s 
[0100] j«aKiKb**sigfi5snai»*i^tt. aye. 

N O xfc&ai©&ts£f b©S£-l > (CfE C tc y 9 X ; < >f * £ 

fgy-rz. ctittrt«iiRHtc*ji>T y ->s^tt©«*j& 
tffffott-c fiP^^fg^^aiE^lf -*r i»* 4 

h-f+ifctt'j? *b^r©*r*ijWt tons =t 5 tcs^ 
«©£«sit**iHsiu JsjattwtcNOx©flcni • Stc£ 
fT-ori****. teife{BT©ii«#^+#r**i«> y ? 

i#A\ $fc«y 9?X^'C-f 5»©@»©ift*:, rtt*>%y 

9 ^©jaw©js»{b©ii*3&j*»3 

^. r»3lWfc©ft^»Ktt«T*J:9Kt, 

[0101] ^ck. c<Dmm<DBm<Dnmmmm-v 
«. mey -ji-x^j zmm^mrnvtc^ NOx-^b 

sp*«C£L. ^©^fb^3f^U^U«T©4#«. N 
Oxftti® 1 7 ©^^b*i14te@«^pj«fe^gS3E rl 

fpft-rs. -r*t>%c©«fc^«cwffli*iifli or 
[0102] 5t-r> ttffi^ja©ais««r© y ->ae 

ttl»4*«fc0t>. «;->iHE«**«^3l±T. NOx 

%m 1 7©A^iijR«a*<a<-r*c4'CNo>d!«it 

1 7^^-fb^WlWIf *<>©r*4. *f*fitJ(C«0l 5 
tc^r J: 5 (c> NO)dHtt©ttttMfi!WIKU%(T(c«c 
Siafi«« (@tIbrfeR6«cc»««) tc*»t»T. y- 
>il|g*«jhLrc©««*x h +iWg«««:Sjg-r 
Sfe©-r*.2> 0 

[ 0 1 0 3 ] 3hc. ctxnwi<Dm^it<Dm^mmt 0 

r. $fcttBuiB4«-&t:iltfr4^^b©ffli*«l^5fe4L- 
r. m©!Ot©JB»<cfct»T«WL;fc,fc5{c. x>i? 
>**WiajHE«K:**4*«:»aaWS4«:oA:4*T 
4>> 7a-ww» h*8L±-r*C4fc<fc»)lS3lWt*«l 
•W*. SEW»*{fc©WW*ffi4ly-C. «ft^b*«ff5tlS 
^t»*"CitfT0T(,»«ci>4*J:»)fe. i>y>©Siai 

s. cntt±jfii/fcttfiB^s©au?fia«'c© y ->ag 
oijhogiiiiT^*, ^r^zas«±©issaigM 
ftgr«^r y - >ai£^»±r i><D-e $> z> . 
[0104] jmt. 0 1 7 ^#jsbr. cowmmm 
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«c*stf *-NOxj)*jK i Kom^tmM^M^-^y^m 

57D-ft- KiECU30©ROM3 2fCfBt£3ft 
r K) . c ©RlfflM/ - ? > tt— j£B$IHI4SK: C P U 3 4 «: 
J:orHtf 3ft&. 

[0105] <Xf^201>Sr, ECU100 
tt. Xf^^OlKfcOt, NOxf&ill 7tC*fl,T 

»tclSffliNO)tifttHftka*tfi>. tttH«ffll©5E7»«:N 10 

oxmtmzmm-rz. c n«t±ifffj©N ox-fe>-y- so© 
■e$>?>tmm-?&. xf^-2oiT§^Kifcti^ 

(Ctt. ECU3 0tt, 2M'-?->©JtfT£— B#»7-T 

So 

[0106] <Xf77*2 0 2 >*t^:/2 0 1 Tflr5£ 
WSLfcti-^tCtt. ECU30«. Xf-»:/2 0 2t<:jI 

sox&nmffiitm&mft-rz. soxmnmimm 

NOxMMIl 7 J&sSOx&ffiSKKiiL Tl 20 
«:». WJ£©J*ffl»3*^l,TNOx«»l 7©M2« 
fig^SOxfttlliagWltcL, N0xj)4il7© 
A#X©£j$J:t:£;* h-Y^cfcD&^Py y^iCT-SCi 

[0 1 0 7 ] <Xf •? 7'2 0 3 >#fC, ECU30B, 

xf^'2 0 3 ccst*. s oxt&mmmmm^T utc 
^s^Ki^fs. cct\ soxMsma&stt, nox 
fefc&i 7tc»iR$*iri>fcsox*aiaSE±K:ttair5 
* rut? f * . xf?7'2 0 3 -c&mmm o tcmsic 

tt. ECU30it 0 2t,cm<0 , SOx&9 30 

mmMs© Jitf &mn r & . 

[0108] <Xf«;y204>^fi-7'2 03tf£ 
*fi£Lfc»^«:tt. ECU3 01*. 0 41CM 

o 5 teat*, n oxmtm*fflm?z>. 

[0 109] <Xf ?7 , 2 0 5>^(C, ECU3 0B, 
^2 0 5 Kit*. NOxfcfei&l 7©NO>#ft$^ 

[0110] <Xf -;7'2 0 6 >^7- -^7'2 0 6 (Cji 

ECU30it ^f->-7'2 0 6T«St/fcNO# 40 

©WJEt/fctteJCtt. ECU3 0«. ^l/-^>©Htf 
[0111] <^7-'>7 , 2 07>X7-y7'206TSS 

#J5E u tcm^c ». y » ^ a zmmzmn it, n 

OxM^l 7©ttt6*«*.S. 

[0112] <^f 57"2 0 8>Xf 77*207Tltf 
Stlfcy v i>ffl'®l££-?X. NOxM$©NOx 
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!5H«:tew*NO>*{t**«£«»{b*J:») fcfii>*>s 

«ECU3 0B, ^l/-^>©Jltf^— M7t4. 
[0113] <^y--j V'2 0 9>Xf y72 0 8 
IN Ox*<b$«!l{t$OTrftntf , tt«B#*JS 
t^figliKfcl^ y->iIIE**l±f S. NOx# 

[oi i4] <x^^7*2 i o>$fncm<Dm£imm 

[0 115] Scfc. C©*8t©J&«tC:fol>Ttt. f^ft 
4aJ/IMa>>l'--^>© ; 5'£ECU3 0*Uf^7'2 0 1* 

ntf r s c <t «fc k> m 2 o&wictett zmm®m.mi7m 

WPim^&iUmmStl. ECU30^f'j72 

o 2 ^r^tT-r-s ciKj:^ &«iBitxM#s|g5i3 ft. * 

fc. ECU 3 OAUf ? 7" 2 0 4*s&UX7~ vV'2 0 5 
*^tr -T ^CiKcfcDNO xMKk^«'J^#S*s||31 3 ft 

[ 0 1 1 6 J C©3IM©^e|fCfc(,^-C y ^X^s 

OxMSRl 7©#ft^t*i7x£t>£«JfUT. MjiK<D^A 

[0117] Cffe©HSfe©^«IJ SOxMftmflMiiH 
tf^T©^«. SOxM#lHl«^S^tfB#P^*^^ 

s L/ tern mt&m *m tcfr&tp-cwmir 5ci*5ft 

i. C©»^(C« % NOxM^l 7tC©^3nfcSOx^ 

i*^WK^*. CMECU 3 0©ROM3 2tClBtS 

[0118] SOx«#[5im5!iS||tTB#R9^S^©*iJS 
«. NOxWIl 7^jl®-r^5S£mfi^*Sf^fi (JitT. 
l¥Sitjt«it»5) ?:M^./ci$^sOxM*[5I^S 

[0119] -e©t§^. A^SOxHz>-y-2 3-c^ta 
3 txtcKt}^<D S O xrg^^ 6^l4*©5SSt^?:^ 

ffioy^z^icm^ux. soxi&mmw&mom^ 

isis £*mwi-VZ 6 J; -5 (c or *>cfc^. 
[0120] *^^«. A*'^SOxt>t2 3f^ai 
$ titcAtfZO S Ox?£@[£ x >^>©®tA3^a^S 
-^^T. NOxMSSl 7{CijSATSSOxfi*^ffib > 

©aacfii^sfi^MA/ci # s oxfes#iHia^a 
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[0121] ccDjc^cNOxjtitign 7*mM?zmfi 
&wg?®mft&zmx.tc± s oxtemmmmmmn 
mrnxfoztmrno, En, mm<Dixa< soxmmw 
nmmii %7<o-m.* s ox^mMmmmm^mrax^ 

[oi22]*fc. s oxmnmm.f&mmnmmft&fr 
<onmit. NOxmmi 7 icmM^txtcsoxM^im 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the degree of thermal 
deterioration of a storage and reduction type NOx catalyst. 
SOLUTION: This exhaust emission control device for an internal 
combustion engine having the storage and reduction type NOx 
catalyst 17 in an exhaust pipe 16 for the lean-combustible 
internal combustion engine comprises an incoming gas SOx 
sensor 23 provided at the upstream side of the NOx catalyst 17 
and an outgoing gas SOx sensor 24 and an air/fuel ratio sensor 
27 at the downstream side. SOx poisoning recovery treatment 
is executed to the NOx catalyst 17, and right after almost 
complete poisoning recovery, saturated NOx release treatment 
is executed to the NOx catalyst 17 and a change-to-rich time 
is measured and compared with a change-to-rich time for a 
new NOx catalyst 17 forjudging the degree of thermal 
deterioration in accordance with the comparison value. 
Otherwise, the NOx clean-up rate of the NOx catalyst is 
measured for judging the degree of thermal deterioration. When 
the degree of thermal deterioration exceeds a preset level, 
thermal deterioration inhibiting means is operated for inhibiting 
further thermal deterioration. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (b) The occlusion reduction type NOx catalyst which emits NOx absorbed when the oxygen 
density of the exhaust gas which is formed in the flueway of the internal combustion engine in which lean 
combustion is possible, absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean 
was low, and returns to N2, (**), when judged with it being an activation stage by poisoning recovery 
activation stage judging means to perform SOx poisoning recovery to which SOx is made to emit from said 
occlusion reduction type NOx catalyst and to judge whether it is a stage, and said (Ha) poisoning recovery 
activation stage judging means SOx deposited on said occlusion reduction type NOx catalyst ~ the whole 
quantity is emitted mostly — making — this occlusion reduction type NOx catalyst — SOx With a poisoning 
recovery means to recover poisoning (d) An occlusion capacity detection means to detect the NOx occlusion 
capacity of said occlusion reduction type NOx catalyst, (e) The NOx occlusion capacity it is incapable on 
the NOx occlusion capacity of said occlusion reduction type NOx catalyst detected by said occlusion 
capacity detection means after performing SOx poisoning recovery with said poisoning recovery means, and 
criteria is measured. The exhaust emission control device of the internal combustion engine characterized by 
having a heat deterioration judging means to judge the heat deterioration degree of this occlusion reduction 
type NOx catalyst based on the compound value. 

[Claim 2] Said occlusion capacity detection means is the exhaust emission control device of the internal 
combustion engine according to claim 1 characterized by using as the barometer of NOx occlusion capacity 
a duration after making the NOx occlusion condition of an occlusion reduction type NOx catalyst into a 
saturation state, until it changes richly the air- fuel ratio of the exhaust gas which flows into this occlusion 
reduction type NOx catalyst from Lean, it maintains richly and the air- fuel ratio of the exhaust gas of the 
outlet of the change of this air-fuel ratio to this occlusion reduction type NOx catalyst becomes rich. 
[Claim 3] Said poisoning recovery activation stage judging means is the exhaust emission control device of 
the internal combustion engine according to claim 1 or 2 characterized by judging with it being the 
activation stage of SOx poisoning recovery when the NOx occlusion capacity of the occlusion reduction 
type NOx catalyst detected by said occlusion capacity detection means is less than a predetermined lower 
limit. 

[Claim 4] (b) The occlusion reduction type NOx catalyst which emits NOx absorbed when the oxygen 
density of the exhaust gas which is formed in the flueway of the internal combustion engine in which lean 
combustion is possible, absorbs NOx and flows when the air- fuel ratio of the flowing exhaust gas is Lean 
was low, and returns to N2, (**), when judged with it being an activation stage by poisoning recovery 
activation stage judging means to perform SOx poisoning recovery to which SOx is made to emit from said 
occlusion reduction type NOx catalyst and to judge whether it is a stage, and said (Ha) poisoning recovery 
activation stage judging means SOx deposited on said occlusion reduction type NOx catalyst — the whole 
quantity is emitted mostly - making — this occlusion reduction type NOx catalyst — SOx With a poisoning 
recovery means to recover poisoning (d) A rate measurement means of purification to measure the rate of 
NOx purification of said occlusion reduction type NOx catalyst, (e) The rate of NOx purification used as the 
rate criteria of NOx purification of said occlusion reduction type NOx catalyst measured by said rate 
measurement of purification after performing SOx poisoning recovery with said poisoning recovery means 
is compared. The exhaust emission control device of the internal combustion engine characterized by having 
a heat deterioration judging means to judge the heat deterioration degree of this occlusion reduction type 
NOx catalyst based on the compound value. 

[Claim 5] Said rate measurement means of NOx purification is the exhaust emission control device of the 
internal combustion engine according to claim 3 or 2 characterized by measuring the rate of NOx 
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purification based on the amount of NOx in the exhaust gas which flows into an NOx catalyst, and the 
amount of NOx in the exhaust gas by the NOx detection means installed in the lower stream of a river of an 
NOx catalyst. 

[Claim 6] Said poisoning recovery activation stage judging means is the exhaust emission control device of 
the internal combustion engine according to claim 3 or 4 characterized by judging with it being the 
activation stage of SOx poisoning recovery when the rate of NOx purification of the occlusion reduction 
type NOx catalyst measured by said rate measurement means of purification is less than a predetermined 
lower limit. 

[Claim 7] It has a close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst. Said poisoning recovery activation 
stage judging means When the SOx concentration detected by said close gas SOx concentration detection 
means and the amount of SOx(es) which flows into the occlusion reduction type NOx catalyst computed 
based on said internal combustion engine's inhalation air content exceed the specified quantity The exhaust 
emission control device of an internal combustion engine given in either of claims 1 -6 characterized by 
judging with it being the activation stage of SOx poisoning recovery. 

[Claim 8] It has a close gas SOx concentration detection means to detect the SOx concentration of the 
exhaust gas which flows into said occlusion reduction type NOx catalyst. Said poisoning recovery activation 
stage judging means When the amount of SOx(es) which flows into the occlusion reduction type NOx 
catalyst computed based on the sulfur concentration, fuel consumption, or mileage of a fuel of said internal 
combustion engine which presumed from the SOx concentration detected by said close gas SOx 
concentration detection means exceeds the specified quantity The exhaust emission control device of an 
internal combustion engine given in either of claims 1-6 characterized by judging with it being the activation 
stage of SOx poisoning recovery. 

[Claim 9] A close gas SOx concentration detection means to detect the SOx concentration of the exhaust gas 
which flows into said occlusion reduction type NOx catalyst, It has an appearance gas SOx concentration 
detection means to detect the SOx concentration of the exhaust gas which flows out of this occlusion 
reduction type NOx catalyst. Said poisoning recovery activation stage judging means When the amount of 
SOx occlusion presumed based on inhalation air content or amount of exhaust gas of the concentration 
difference of the SOx concentration detected by said close gas SOx concentration detection means and the 
SOx concentration detected by said appearance gas SOx concentration detection means and said internal 
combustion engine exceeds the specified quantity The exhaust emission control device of an internal 
combustion engine given in either of claims 1-6 characterized by judging with it being the activation stage 
of SOx poisoning recovery. 

[Claim 10] A close gas SOx concentration detection means to detect the SOx concentration of the exhaust 
gas which flows into said occlusion reduction type NOx catalyst, It has an appearance gas SOx 
concentration detection means to detect the SOx concentration of the exhaust gas which flows out of this 
occlusion reduction type NOx catalyst. Said poisoning recovery activation stage judging means When it 
approaches to predetermined level to the SOx concentration by which the SOx concentration detected by 
said appearance gas SOx concentration detection means was detected by said close gas SOx concentration 
detection means The exhaust emission control device of an internal combustion engine given in either of 
claims 1-6 characterized by judging with it being the activation stage of SOx poisoning recovery. 
[Claim 1 1] From the amount of SOx occlusion presumed that occlusion was carried out to said occlusion 
reduction type NOx catalyst It is SOx by said poisoning recovery means. When performing poisoning 
recovery The amount of emission SOx(es) presumed based on inhalation air content or amount of exhaust 
gas of the concentration difference of the SOx concentration detected by the ******** gas SOx 
concentration detection means and the SOx concentration detected by said close gas SOx concentration 
detection means and said internal combustion engine is subtracted. SOx by said poisoning recovery means 
when the amount of SOx(es) which remains for an occlusion reduction type NOx catalyst is presumed and 
this amount of SOx survival decreases to the specified quantity Exhaust emission control device of the 
internal combustion engine according to claim 9 characterized by ending poisoning recovery. 
[Claim 12] It is the exhaust emission control device of an internal combustion engine given in either of 
claims 1-6 characterized by having a heat deterioration control means to control the heat deterioration of 
said occlusion reduction type NOx catalyst, for this heat deterioration control means not operating when the 
heat deterioration degree judged by said heat deterioration judging means is below predetermined level, but 
operating when said predetermined level is exceeded. 

[Claim 13] Said heat deterioration control means is the exhaust emission control device of the internal 
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combustion engine according to claim 12 characterized by being the fuel cut prohibition control which 

forbids a fuel cut in an internal combustion engine's elevated-temperature operation region. 

[Claim 14] Said heat deterioration control means is the exhaust emission control device of the internal 

combustion engine according to claim 1 2 characterized by being the Lean operating-range reduction control 

which decreases a Lean operating range in an internal combustion engine's elevated-temperature operation 

region. 

[Claim 15] Rich who makes it flow into an NOx catalyst according to the degree of heat deterioration, or the 
amount of exhaust gas of SUTOIKI is increased, or said heat deterioration control means is /. And rich or 
the exhaust emission control device of an internal combustion engine according to claim 12 characterized by 
shortening the period which makes the exhaust gas of SUTOIKI flow into an NOx catalyst. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what can start the exhaust emission control device which 
can purify nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion engine in 
which lean combustion is possible, especially can detect the heat deterioration of an NOx catalyst. 
[0002] 

[Description of the Prior Art] There is an occlusion reduction type NOx catalyst as an exhaust emission 
control device which purifies NOx from the exhaust gas discharged by the internal combustion engine in 
which lean combustion is possible. An occlusion reduction type NOx catalyst (it may only be hereafter 
called a catalyst or an NOx catalyst) is a catalyst which emits NOx which absorbed NOx when the air-fuel 
ratio of inflow exhaust gas was Lean (namely, under a hyperoxia ambient atmosphere), and was absorbed 
when the oxygen density of inflow exhaust gas fell, and returns to N2. 

[0003] When the structure of an NOx catalyst and the mechanism of NOx purification are explained briefly, 
an NOx catalyst It comes to **** NOx occlusion agents, such as catalyst matter, such as platinum (Pt), and 
barium (Ba), on support, such as an alumina, (in the following explanation). If the exhaust gas of the Lean 
air-fuel ratio flows into the NOx catalyst explained in the example of the NOx catalyst which comes to **** 
Pt and Ba, NOx in exhaust gas oxidizes on the surface of Pt, is set to N02, this N02 will be absorbed in Ba, 
and will combine with BaO and will be absorbed in the form of nitrate ion N03-. Absorption of this NOx is 
performed in the interface of Ba and Pt. On the other hand, when the exhaust gas of SUTOIKI (theoretical 
air fuel ratio) or a rich air- fuel ratio flows into an NOx catalyst and an oxygen density falls, N03- absorbed 
by the NOx catalyst is emitted in the form of N02 or NO, reacts with HC in exhaust gas, and CO further, 
and is made to return to N2. 

[0004] Therefore, if this NOx catalyst is arranged to the flueway of the internal combustion engine in which 
lean combustion is possible and the exhaust gas of the Lean air- fuel ratio and the exhaust gas of SUTOIKI 
or a rich air- fuel ratio are passed by turns, NOx in exhaust gas can be purified. 

[0005] If this NOx catalyst is used for exhaust gas purification at the long period of time, this NOx catalyst 
carries out degradation with the passage of time, and it is known that NOx purification capacity will decline 
as shown in drawing 5 . It is thought that this degradation has a cause in the sulfur in the (a) fuel and (b) 
heat, degradation resulting from the sulfur in a fuel may be called sulfur poisoning degradation, degradation 
resulting from heat may be called heat deterioration, and it may distinguish. In addition, although sulfur 
poisoning degradation may be expressed as S poisoning degradation or SOx poisoning degradation, it is 
unified with an expression called SOx poisoning degradation by the following explanation. 
[0006] If SOx poisoning degradation is explained, generally the sulfur content is contained in the fuel for an 
internal combustion engine, if a fuel is burned with an internal combustion engine, the sulfur content in a 
fuel will burn and sulfur oxides (SOx), such as S02 and S03, will be generated. Since said occlusion 
reduction type NOx catalyst absorbs SOx in exhaust gas by the same mechanism as performing absorption 
of NOx, if an NOx catalyst is arranged to an internal combustion engine's flueway, not only NOx but SOx 
will be absorbed by this NOx catalyst. 

[0007] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst that it 
decomposes and is hard to be emitted in order to form a stable sulfate with time amount progress. It is called 
SOx poisoning that a sulfate is accumulated in an NOx catalyst, and if SOx poisoning advances and the SOx 
accumulated dose within an NOx catalyst increases, in order that the NOx absorption capacity of a catalyst 
may decrease, the rate of NOx purification will fall. This is SOx poisoning degradation. 
[0008] Although absorption of NOx in an NOx catalyst will be performed in the interface of Pt (catalyst 
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matter) and Ba (NOx absorbent) as mentioned above if heat deterioration is explained, as for Pt, it is known 
in sintering by heat a lifting and that will grow up and particle size will become large. In purification of the 
exhaust gas discharged by the internal combustion engine for cars, the thermal load which joins an NOx 
catalyst is large, and sintering of Pt cannot be avoided. Thus, if Pt causes sintering, the touch area of Pt and 
Ba will decrease, namely, the interface of Pt and Ba will decrease. Consequently, the NOx absorptance of an 
NOx catalyst declines and NOx purification capacity declines. This is heat deterioration. 
[0009] while sintering (particle-size growth of the catalyst matter) of the catalyst matter shows the effect 
which it has on the NOx purification engine performance and sintering of the catalyst matter is not 
progressing, the NOx purification engine performance of drawing 12 is high (namely, when particle size is 
small), and sintering progresses « it is alike, and it follows and the NOx (that is, particle size becomes large 
— alike — following) purification engine performance falls. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, since SOx absorbed by the NOx catalyst by 
performing predetermined recovery can be made to be able to emit and it can return to S02 about said SOx 
poisoning degradation as indicated by the patent official report of a patent number No. 2745985 etc., it is 
possible to recover an NOx catalyst from SOx poisoning. 

[001 1] On the other hand, it is impossible to return to the condition before carrying out sintering of the Pt 
which caused sintering once, therefore it is impossible to recover an NOx catalyst from heat deterioration. 
Therefore, detecting the degree (heat deterioration level) of the heat deterioration of an NOx catalyst, when 
managing an NOx catalyst has important semantics. 

[0012] However, the technique of now detecting a heat deterioration degree is not established, but it is 
anxious for development of the technique of detecting the degree of heat deterioration. This invention is 
made in view of the trouble of such a Prior art, and the technical problem which this invention tends to solve 
is shown in aiming at improvement in an internal combustion engine's exhaust air purification technique by 
establishing the detection technique of the heat deterioration degree of an occlusion reduction type NOx 
catalyst. 
[0013] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The exhaust emission control device of the internal combustion engine concerning the 
1st invention The occlusion reduction type NOx catalyst which emits NOx absorbed when the oxygen 
density of the exhaust gas which is formed in the flueway of the internal combustion engine in which (b) 
lean combustion is possible, absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is 
Lean was low, and returns to N2, (**), when judged with it being an activation stage by poisoning recovery 
activation stage judging means to perform SOx poisoning recovery to which SOx is made to emit from said 
occlusion reduction type NOx catalyst and to judge whether it is a stage, and said (Ha) poisoning recovery 
activation stage judging means SOx deposited on said occlusion reduction type NOx catalyst - the whole 
quantity is emitted mostly ~ making — this occlusion reduction type NOx catalyst SOx With a poisoning 
recovery means to recover poisoning (d) An occlusion capacity detection means to detect the NOx occlusion 
capacity of said occlusion reduction type NOx catalyst, (e) The NOx occlusion capacity it is incapable on 
the NOx occlusion capacity of said occlusion reduction type NOx catalyst detected by said occlusion 
capacity detection means after performing SOx poisoning recovery with said poisoning recovery means, and 
criteria is measured. It is characterized by having a heat deterioration judging means to judge the heat 
deterioration degree of this occlusion reduction type NOx catalyst based on the compound value. 
[0014] In this internal combustion engine's exhaust emission control device, if it judges with a poisoning 
recovery activation stage judging means being the stage when SOx poisoning recovery should be performed 
to an occlusion reduction type NOx catalyst, a poisoning recovery means will perform SOx poisoning 
recovery to an occlusion reduction type NOx catalyst, and will emit nearly completely SOx by which 
occlusion is carried out to the occlusion reduction type NOx catalyst. And an occlusion capacity detection 
means detects the NOx occlusion capacity of an occlusion reduction type NOx catalyst immediately after 
completion of SOx poisoning recovery. Then, the NOx occlusion capacity for a heat deterioration judging 
means to serve as NOx occlusion capacity detected by the occlusion capacity detection means and criteria is 
measured, and the heat deterioration degree of an occlusion reduction type NOx catalyst is judged based on 
that compound value. 

[0015] The judgment principle of a heat deterioration degree is as follows. Although there are SOx 
poisoning degradation resulting from the sulfur in a fuel and heat deterioration resulting from heat in 
degradation of an occlusion reduction type NOx catalyst, heat deterioration is unrecoverable to SOx 
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poisoning degradation being recoverable if predetermined poisoning recovery is performed, once it is 
generated. Therefore, even if it performs SOx poisoning recovery, it can be considered that still an engine- 
performance unrecoverable part is what is depended on heat deterioration. This is the principle of the heat 
deterioration degree judging in this invention. 

[0016] In the exhaust emission control device of the internal combustion engine concerning the 1st 
invention, NOx occlusion capacity which said heat deterioration judging means makes criteria can be made 
into the NOx occlusion capacity of a new occlusion reduction type NOx catalyst to have received neither 
SOx poisoning degradation nor heat deterioration. 

[0017] The compound value which measures and searches for the NOx occlusion capacity for said heat 
deterioration judging means to serve as NOx occlusion capacity of said occlusion reduction type NOx 
catalyst detected by said occlusion capacity detection means and criteria is good also as both difference, and 
good also as a quotient which **(ed) one side on the other hand. 

[0018] Moreover, the exhaust emission control device of the internal combustion engine concerning the 2nd 
invention The occlusion reduction type NOx catalyst which emits NOx absorbed when the oxygen density 
of the exhaust gas which is formed in the flueway of the internal combustion engine in which (b) lean 
combustion is possible, absorbs NOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean 
was low, and returns to N2, (**), when judged with it being an activation stage by poisoning recovery 
activation stage judging means to perform SOx poisoning recovery to which SOx is made to emit from said 
occlusion reduction type NOx catalyst and to judge whether it is a stage, and said (Ha) poisoning recovery 
activation stage judging means SOx deposited on said occlusion reduction type NOx catalyst ~ the whole 
quantity is emitted mostly - making — this occlusion reduction type NOx catalyst - SOx With a poisoning 
recovery means to recover poisoning (d) A rate measurement means of purification to measure the rate of 
NOx purification of said occlusion reduction type NOx catalyst, (e) The rate of NOx purification used as the 
rate criteria of NOx purification of said occlusion reduction type NOx catalyst measured by said rate 
measurement of purification after performing SOx poisoning recovery with said poisoning recovery means 
is compared. [0019] characterized by having a heat deterioration judging means to judge the heat 
deterioration degree of this occlusion reduction type NOx catalyst based on the compound value In the 2nd 
invention, said rate measurement means of NOx purification can measure the rate of NOx purification based 
on the amount of NOx in the exhaust gas which flows into an NOx catalyst, and the amount of NOx in the 
exhaust gas by the NOx detection means installed in the lower stream of a river of an NOx catalyst. In the 
exhaust emission control device of the internal combustion engine of the 2nd invention, if it judges with a 
poisoning recovery activation stage judging means being the stage when SOx poisoning recovery should be 
performed to an occlusion reduction type NOx catalyst, a poisoning recovery means will perform SOx 
poisoning recovery to an occlusion reduction type NOx catalyst, and will emit nearly completely SOx by 
which occlusion is carried out to the occlusion reduction type NOx catalyst. And the rate measurement 
means of purification measures the rate of NOx purification of an occlusion reduction type NOx catalyst 
immediately after completion of SOx poisoning recovery. Then, the rate of NOx purification from which a 
heat deterioration judging means serves as a rate of NOx purification measured by the rate measurement 
means of purification and criteria is compared, and the heat deterioration degree of an occlusion reduction 
type NOx catalyst is judged based on that compound value. 

[0020] The judgment principle of a heat deterioration degree is as follows. Although there are SOx 
poisoning degradation resulting from the sulfur in a fuel and heat deterioration resulting from heat in 
degradation of an occlusion reduction type NOx catalyst, heat deterioration is unrecoverable to SOx 
poisoning degradation being recoverable if predetermined poisoning recovery is performed, once it is 
generated. Therefore, even if it performs SOx poisoning recovery, it can be considered that still an engine- 
performance unrecoverable part is what is depended on heat deterioration. This is the principle of the heat 
deterioration degree judging in this invention. 

[0021] In the exhaust emission control device of the internal combustion engine concerning the 2nd 
invention, the rate of NOx purification which said heat deterioration judging means makes criteria can be 
made into the rate of NOx purification of the occlusion reduction type NOx catalyst of the new article which 
has received neither SOx poisoning degradation nor heat deterioration. 

[0022] The compound value which compares and asks for the rate of NOx purification from which said heat 
deterioration judging means serves as a rate of NOx purification of said occlusion reduction type NOx 
catalyst measured by said rate measurement means of purification and criteria is good also as both 
difference, and good also as a quotient which **(ed) one side on the other hand. 

[0023] As an internal combustion engine in the 1st and 2nd invention (following, this invention) in which 
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lean combustion is possible, the lean burn gasoline engine and diesel power plant of the direct injection in a 
cylinder can be illustrated. The air-fuel ratio of exhaust gas means the ratio of the air supplied in the flueway 
in the upstream rather than the engine inhalation-of-air path and the occlusion reduction type NOx catalyst, 
and a fuel (hydrocarbon). 

[0024] When an internal combustion engine is a lean burn gasoline engine, an exhaust air Air Fuel Ratio 
Control means can control the air- fuel ratio of exhaust gas by controlling the air-fuel ratio of the gaseous 
mixture supplied to a combustion chamber. Moreover, when an internal combustion engine is a diesel power 
plant, an inhalation-of-air line can control the air-fuel ratio of exhaust gas the so-called subinjection to 
which an expansion line injects a fuel like an exhaust air line, or by supplying a reducing agent in an 
upstream flueway rather than an occlusion reduction type NOx catalyst. 

[0025] An occlusion reduction type NOx catalyst is a catalyst which emits NOx absorbed when the air-fuel 
ratio of the flowing exhaust gas was Lean, NOx was absorbed and the oxygen density in the flowing exhaust 
gas fell, and returns to N2. This occlusion reduction type NOx catalyst makes an alumina support, and it 
comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium 
Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and 
noble metals like Platinum Pt on this support. 

[0026] Moreover, after said occlusion capacity detection means makes a saturation state the NOx occlusion 
condition of an occlusion reduction type NOx catalyst, it can change richly the air- fuel ratio of the exhaust 
gas which flows into this occlusion reduction type NOx catalyst from Lean, can be maintained richly, and 
can detect a duration until the air- fuel ratio of the exhaust gas of the outlet of the change of this air- fuel ratio 
to this occlusion reduction type NOx catalyst becomes rich as a barometer of NOx occlusion capacity. 
[0027] In the exhaust emission control device of the internal combustion engine concerning this invention, it 
can judge with said poisoning recovery activation stage judging means being the activation stage of SOx 
poisoning recovery, when the NOx occlusion capacity of the occlusion reduction type NOx catalyst detected 
by said occlusion capacity detection means is less than a predetermined lower limit. In this case, it is 
desirable that an occlusion capacity detection means detects the NOx occlusion capacity of an occlusion 
reduction type NOx catalyst for every fixed fuel consumption and every fixed mileage, for example. 
[0028] Moreover, it can have a close gas SOx concentration detection means detect the SOx concentration 
of the exhaust gas which flows into said occlusion reduction type NOx catalyst, and it can judge with said 
poisoning recovery activation stage judging means being the activation stage of SOx poisoning recovery, 
when the SOx concentration detected by said close gas SOx concentration detection means and the amount 
of SOx(es) which flows into the occlusion reduction type NOx catalyst computed based on said internal 
combustion engine's inhalation air content exceed the specified quantity. 

[0029] It has a close gas SOx concentration detection means to detect the SOx concentration of the exhaust 
gas which furthermore flows into said occlusion reduction type NOx catalyst. Said poisoning recovery 
activation stage judging means When the amount of SOx(es) which flows into the occlusion reduction type 
NOx catalyst computed based on the sulfur concentration, fuel consumption, or mileage of a fuel of said 
internal combustion engine which presumed from the SOx concentration detected by said close gas SOx 
concentration detection means exceeds the specified quantity It can judge with it being the activation stage 
of SOx poisoning recovery. Also when are done in this way and the fuel with which sulfur concentration 
differs is used, a heat deterioration degree can be judged. 

[0030] In the exhaust emission control device of the internal combustion engine concerning this invention A 
close gas SOx concentration detection means to detect the SOx concentration of the exhaust gas which flows 
into said occlusion reduction type NOx catalyst, It has an appearance gas SOx concentration detection 
means to detect the SOx concentration of the exhaust gas which flows out of this occlusion reduction type 
NOx catalyst. Said poisoning recovery activation stage judging means When the amount of SOx occlusion 
presumed based on inhalation air content or amount of exhaust gas of the concentration difference of the 
SOx concentration detected by said close gas SOx concentration detection means and the SOx concentration 
detected by said appearance gas SOx concentration detection means and said internal combustion engine 
exceeds the specified quantity It can judge with it being the activation stage of SOx poisoning recovery, case 
the SOx concentration of the upstream of an occlusion reduction type NOx catalyst is larger than the SOx 
concentration of the lower stream of a river of an occlusion reduction type NOx catalyst - the concentration 
- it is because it is possible that difference is absorbed by the occlusion reduction type NOx catalyst. 
[003 1] A close gas SOx concentration detection means to detect the SOx concentration of the exhaust gas 
which flows into said occlusion reduction type NOx catalyst, It has an appearance gas SOx concentration 
detection means to detect the SOx concentration of the exhaust gas which flows out of this occlusion 
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reduction type NOx catalyst. Said poisoning recovery activation stage judging means When it approaches to 
predetermined level to the SOx concentration by which the SOx concentration detected by said appearance 
gas SOx concentration detection means was detected by said close gas SOx concentration detection means, 
it can judge with it being the activation stage of SOx poisoning recovery. It is because the SOx 
concentration of the lower stream of a river of an occlusion reduction type NOx catalyst approaches the SOx 
concentration of the upstream of an occlusion reduction type NOx catalyst as the SOx accumulated dose of 
an occlusion reduction type NOx catalyst approaches a saturation state. 

[0032] When it comes out with said close gas SOx concentration detection means and has a gas SOx 
concentration detection means in the exhaust emission control device of the internal combustion engine 
concerning this invention From the amount of SOx occlusion presumed that occlusion was carried out to 
said occlusion reduction type NOx catalyst It is SOx by said poisoning recovery means. When performing 
poisoning recovery The amount of emission SOx(es) presumed based on inhalation air content or amount of 
exhaust gas of the concentration difference of the SOx concentration detected by the ******** gas SOx 
concentration detection means and the SOx concentration detected by said close gas SOx concentration 
detection means and said internal combustion engine is subtracted. SOx by said poisoning recovery means 
when the amount of SOx(es) which remains for an occlusion reduction type NOx catalyst is presumed and 
this amount of SOx survival decreases to the specified quantity Poisoning recovery can be ended, case the 
SOx concentration of the lower stream of a river of an occlusion reduction type NOx catalyst is larger than 
the SOx concentration of the upstream of an occlusion reduction type NOx catalyst — the concentration — 
difference is SOx emitted from the occlusion reduction type NOx catalyst — it is because it can think and 
calculation presumption of the amount of emission SOx(es) can be carried out based on this, an inhalation 
air content, or the amount of exhaust gas. 

[0033] In the exhaust emission control device of the internal combustion engine concerning this invention, it 
has a heat deterioration control means to control the heat deterioration of said occlusion reduction type NOx 
catalyst, and when the heat deterioration degree judged by said heat deterioration judging means is below 
predetermined level, it does not operate, but this heat deterioration control means can operate, when said 
predetermined level is exceeded. It can control by this that heat deterioration advances more than it, and the 
fall of the NOx occlusion capacity of an occlusion reduction type NOx catalyst can be controlled. 
[0034] In the exhaust emission control device of the internal combustion engine concerning this invention, 
said heat deterioration control means can be considered as the fuel cut prohibition control which forbids a 
fuel cut in an internal combustion engine's elevated-temperature operation region. If a fuel cut is performed 
in an elevated-temperature operation region, when a hot occlusion reduction type NOx catalyst is in an 
elevated-temperature condition, the high exhaust gas of an oxygen density will be passed, and sintering of 
the catalyst matter which caused heat deterioration will be promoted. This can be prevented if a fuel cut in 
an elevated-temperature operation region is forbidden. 

[0035] In the exhaust emission control device of the internal combustion engine concerning this invention, 
said heat deterioration control means can consider a Lean operating range in an internal combustion engine's 
elevated-temperature operation region as the Lean operating-range reduction control which decreases. By 
decreasing a Lean operating range in an elevated-temperature operation region, it can decrease that the high 
exhaust gas of an oxygen density flows for an occlusion reduction type NOx catalyst in an elevated- 
temperature operation region, consequently the heat deterioration of an occlusion reduction type NOx 
catalyst can be controlled. Furthermore, said heat deterioration control means can be considered as the rich 
spike control which flows into an NOx catalyst according to the degree of heat deterioration and which rich 
or the amount of exhaust gas of SUTOIKI is increased, or/and shortens rich or the period which makes the 
exhaust gas of SUTOIKI flow into an NOx catalyst. Thus, the amount of the reducing agent for carrying out 
emission of NOx and reduction according to extent of heat deterioration can be made [ many ], and 
operation ****** by the heat deterioration of an occlusion reduction type NOx catalyst can be controlled. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the exhaust emission control device of 
the internal combustion engine concerning this invention is explained based on the drawing of drawing 11 
from drawing 1 . 

[0037] [Gestalt of the 1st operation] Drawing 1 is drawing showing the outline configuration at the time of 
applying this invention to the gasoline engine for cars in which lean combustion is possible, this drawing — 
setting - a sign 1 - an engine body and a sign 2 - a piston and a sign 3 — in an inlet valve and a sign 6, a 
suction port and a sign 7 show an exhaust valve, and, as for a combustion chamber and a sign 4, a sign 8 
shows [ an ignition plug and a sign 5 ] an exhaust air port, respectively. 
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[0038] A suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, and the 
fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, respectively is attached in 
each branch pipe 9. A surge tank 10 is connected with an air cleaner 13 through an air intake duct 12 and an 
air flow meter 21, and the throttle valve 14 is arranged in the air intake duct 12. 

[0039] On the other hand, the exhaust air port 8 is connected to the casing 18 which built in the occlusion 
reduction type NOx catalyst 1 7 (it may abbreviate to an NOx catalyst in the following explanation) through 
the exhaust manifold 15 and the exhaust pipe 16, and casing 18 is connected to the muffler which is not 
illustrated through an exhaust pipe 19. 

[0040] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and ROM 
(read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the input port 
35, and the output port 36 which were mutually connected by the bi-directional bus 31 are provided. An air 
flow meter 21 generates the output voltage proportional to an inhalation air content, and this output voltage 
is inputted into input port 35 through A-D converter 38. 

[0041] The close gas SOx sensor (close gas SOx concentration detection means) 23 which generates the 
output voltage proportional to the SOx concentration of the exhaust gas (this is hereafter called close gas) 
which flows into the NOx catalyst 17 is formed in the exhaust pipe 16 of the upstream of casing 18. On the 
other hand, the appearance gas SOx sensor (appearance gas SOx concentration detection means) 24 which 
generates the output voltage proportional to the SOx concentration of the exhaust gas (henceforth [ it comes 
out of this and ] gas) which flows out of the NOx catalyst 17, the temperature sensor 25 which generates the 
output voltage proportional to the temperature of appearance gas, and the air- fuel ratio sensor 27 which 
generates the output voltage showing the air-fuel ratio of appearance gas are attached in the exhaust pipe 19 
of the lower stream of a river of casing 1 8. The output voltage of these SOx(es) sensors 23 and 24, a 
temperature sensor 25, and the air-fuel ratio sensor 27 is inputted into input port 35 through corresponding 
A-D converter 38, respectively. 

[0042] Moreover, the rotational frequency sensor 26 which generates the output pulse showing an engine 

rotational frequency is connected to input port 35. The output port 36 is connected to the ignition plug 4 and 

the fuel injection valve 1 1 through the corresponding drive circuit 39, respectively. 

[0043] In this gasoline engine, fuel injection duration TAU is computed, for example based on a degree 

type. 

TAU=TP-K — here, TP shows basic fuel injection duration and K shows the correction factor. The basic fuel 
injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel 
ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP is 
beforehand found by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in 
drawing 2 as a function of engine load Q/N (inhalation air content Q / engine rotational frequency N) and 
the engine rotational frequency N. A correction factor K is a multiplier for controlling the air- fuel ratio of 
the gaseous mixture supplied in an engine cylinder, and if it is K= 1.0, the gaseous mixture supplied in an 
engine cylinder will serve as theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder will become larger than theoretical air fuel ratio if set to K< 1 .0, 
namely, it becomes Lean and it is set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become smaller than theoretical air fuel ratio, namely, will become rich. 
[0044] and in the gasoline engine of the gestalt of this operation Lean Air Fuel Ratio Control is performed 
the value of a correction factor K being used as a value smaller than 1 .0 in a load operating range in engine 
low. At the time of the warm-up at the time of an engine heavy load operating range and engine starting, at 
the time of acceleration, SUTOIKI control is performed the value of a correction factor K being used as 1 .0, 
and by the time of high-speed fixed-speed operation, by the engine full load operating range, the value of a 
correction factor K is set up so that it may consider as a bigger value than 1 .0 and rich Air Fuel Ratio 
Control may be performed. 

[0045] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which low Naka load operation is carried out is the highest, therefore / most of an operation 
term throughout ] it smaller than 1 .0 - having Lean - gaseous mixture is made to burn 
[0046] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas discharged 
from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion chamber 3 as 
shown in this drawing ] - the concentration of HC and CO increases, so that the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes rich, and the concentration of the oxygen 02 in the 
exhaust gas discharged from a combustion chamber 3 increases, so that the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes Lean. 
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[0047] The NOx catalyst (occlusion reduction type NOx catalyst) 17 held in casing 18 makes an alumina 
support, and it comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal 
like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like 
Yttrium Y, and noble metals like Platinum Pt on this support. 

[0048] The absorption/emission action of NOx which emits NOx absorbed when the NOx catalyst 17 
absorbed NOx when the air-fuel ratio (it may be hereafter called an exhaust air air- fuel ratio) of the flowing 
exhaust gas was Lean when this NOx catalyst 1 7 had been arranged to an engine's flueway, and the oxygen 
density in inflow exhaust gas fell is performed. Here, an exhaust air air-fuel ratio means the ratio of the air 
supplied in the upstream flueway from the engine inhalation-of-air path and the NOx catalyst 17, and a fuel 
(hydrocarbon). 

[0049] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the NOx 
catalyst 1 7 An exhaust air air- fuel ratio is [ therefore ] in agreement with the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the NOx catalyst 17 
absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 is Lean, 
and is supplied in a combustion chamber 3 — NOx absorbed when the inner oxygen density fell will be 
emitted. 

[0050] It is thought that the absorption/emission action of NOx by the NOx catalyst 17 is performed by the 
mechanism as shown in drawing 4 . Although this mechanism is hereafter explained taking the case of the 
case where Platinum Pt and Barium Ba are made to support, on support, it becomes the same mechanism 
even if it uses other noble metals, alkali metal, an alkaline earth, and rare earth. 

[0051] First, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas becomes 
Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face of Platinum Pt 
in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas reacts with 02- or 02- on 
the front face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0052] Subsequently, being absorbed in Ba and combining with the barium oxide BaO oxidizing on 
Platinum Pt, a part of generated N02 is diffused in Ba in the form of nitrate ion N03-, as shown in drawin g 
4 (A). Thus, NOx is absorbed in the NOx catalyst 17. 

[0053] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front face of 
Platinum Pt, and it is NOx of the NOx catalyst 17. Unless absorptance is saturated, N02 is absorbed in the 
NOx catalyst 17, and nitrate ion N03- is generated. 

[0054] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of generation of 
N02 falls, a reaction will go to hard flow (N03~>N02), and nitrate ion N03- in Ba will be emitted from Ba 
in the form of N02 or NO. That is, a fall of the oxygen density in inflow exhaust gas will emit NOx from 
the NOx catalyst 17. If the oxygen density in inflow exhaust gas will fall if the degree of Lean of inflow 
exhaust gas becomes low, therefore the degree of Lean of inflow exhaust gas is made low as shown in 
drawing 3 , NOx will be emitted from the NOx catalyst 17. 

[0055] on the other hand, when the gaseous mixture supplied in a combustion chamber 3 becomes SUTOIKI 
or a rich air- fuel ratio at this time, it is shown in drawing 3 — as — unburnt [ from an engine / a lot of] — HC 
and CO discharge - having - unburnt [ these ] - HC and CO react with oxygen 02- on Platinum Pt, or 02-, 
and are made to oxidize 

[0056] moreover, if an exhaust air air- fuel ratio turns into theoretical air fuel ratio or a rich air-fuel ratio, in 
order for the oxygen density in inflow exhaust gas to fall to the degree of pole, N02 or NO is emitted from 
the NOx catalyst 17, and this N02 or NO is shown in drawing 4 (B) ~ as — unburnt - it reacts with HC and 
CO, and it is made to return and is set to N2. 

[0057] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum Pt, or 02- 
first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- on Platinum Pt is 
subsequently consumed, NOx emitted from the NOx catalyst 17 and NOx in inflow exhaust gas will be 
made to return them to N2 by this HC and CO. 

[0058] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted to a 
degree from a degree from the NOx catalyst 1 7, and it is made to return to N2 further. Therefore, when an 
exhaust air air- fuel ratio is made into theoretical air fuel ratio or Rich, NOx will be emitted to the inside of a 
short time from the NOx catalyst 17. 

[0059] Thus, if an exhaust air air- fuel ratio becomes Lean, NOx will be absorbed by the NOx catalyst 17, 
and if an exhaust air air- fuel ratio is made into theoretical air fuel ratio or Rich, NOx will be emitted to the 
inside of a short time from the NOx catalyst 17, and will be returned to N2. Therefore, discharge of NOx to 
the inside of atmospheric air can be prevented. 
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[0060] By the way, since it is supposed at the time of full load running that the gaseous mixture supplied in 
a combustion chamber 3 is rich, and gaseous mixture is made into theoretical air fuel ratio at the time of 
heavy load operation and gaseous mixture is made into Lean at the time of low Naka load operation as 
mentioned above with the gestalt of this operation NOx in exhaust gas will be absorbed by the NOx catalyst 
17 at the time of low Naka load operation, and NOx will be emitted and returned from the NOx catalyst 17 
at the time of full load running and heavy load operation etc. Frequency, such as full load running or heavy 
load operation, is low, and if there is much frequency of low Naka load operation and the operation time 
excels, emission and reduction of NOx stop meeting the deadline, the absorptance of NOx of the NOx 
catalyst 1 7 will be saturated, and it will become impossible however, to absorb NOx. 
[0061] then — the gestalt of this operation — Lean — the time of performing inside low load driving, when 
combustion of gaseous mixture is performed — comparatively — alike — a short period — a spike — like 
(short time) ~ SUTOIKI — or rich — the air-fuel ratio of gaseous mixture is controlled so that combustion of 
gaseous mixture is performed, and emission and reduction of NOx are performed in short period. Thus, for 
the absorption/emission of NOx, it has called it the Lean Ricci Spike control to control "Lean", and spike- 
"theoretical air fuel ratio or a rich air-fuel ratio (rich spike)" to be repeated by turns the period with an 
exhaust air air-fuel ratio (the gestalt of this operation air-fuel ratio of gaseous mixture) short in comparison. 
In addition, in this application, the Lean Ricci Spike control shall be included in Lean Air Fuel Ratio 
Control. 

[0062] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur oxides 
(SOx), such as S02 and S03, will be generated, and these [ SOx ] in exhaust gas will also absorb the NOx 
catalyst 17. It is thought that the SOx absorption mechanism of the NOx catalyst 17 is the same as an NOx 
absorption mechanism. Namely, if it explains taking the case of the case where Platinum Pt and Barium Ba 
are made to ****, on support like the time of explaining the absorption mechanism of NOx, as mentioned 
above When an exhaust air air- fuel ratio is Lean, oxygen 02 has adhered to the front face of the platinum Pt 
of the NOx catalyst 17 in the form of 02- or 02-, and SOx in inflow exhaust gas (for example, S02) 
oxidizes on the front face of Platinum Pt, and serves as S03. 

[0063] Then, generated S03 is absorbed in Ba, combines with the barium oxide BaO, oxidizing further on 
the front face of Platinum Pt, is diffused in Ba in the form of sulfate ion S042-, and forms a sulfate BaS04. 
Since it is easy to make a crystal big and rough and it tends [ comparatively ] to be stabilized, once it is 
generated, the decomposition and emission of this BaS04 will be hard to be done. And if the amount of 
generation of BaS04 in the NOx catalyst 17 increases, the amount of BaO which can participate in 
absorption of the NOx catalyst 17 will decrease, and the absorptance of NOx will decline. It is this, i.e., SOx 
poisoning. Therefore, in order to maintain the NOx absorptance of the NOx catalyst 17 highly, it is 
necessary to perform SOx poisoning recovery for making SOx absorbed by the NOx catalyst 17 to proper 
timing emit. 

[0064] In order to make SOx emit from the NOx catalyst 17, it turns out that it is necessary to make the air- 
fuel ratio of the flowing exhaust gas into theoretical air fuel ratio or the Ricci air- fuel ratio and, and it is easy 
to emit, so that whenever [ catalyst temperature / of the NOx catalyst 1 7 ] is high. Then, SOx poisoning 
recovery makes whenever [ catalyst temperature / of the NOx catalyst 17 ] the predetermined elevated 
temperature (this is hereafter called SOx emission temperature) which is easy to be emitted to SOx, and 
performs it by passing the exhaust gas of theoretical air fuel ratio or the Ricci air- fuel ratio for the NOx 
catalyst 17. 

[0065] And with the gestalt of this operation, also when making the air-fuel ratio of exhaust gas into 
theoretical air fuel ratio or the Ricci air- fuel ratio for SOx poisoning recovery, it carries out by controlling 
the air- fuel ratio of the gaseous mixture which controls the fuel quantity injected from a fuel injection valve 
1 1 by ECU30, and is supplied to a combustion chamber 3 to theoretical air fuel ratio or the Ricci air-fuel 
ratio. Therefore, ECU30 and a fuel injection valve 1 1 constitute a part of poisoning recovery means. 
[0066] Next, the heat deterioration degree detection approach of the NOx catalyst 17 of the exhaust 
emission control device in the gestalt of this operation is explained. Drawing 5 performs SOx poisoning 
recovery until SOx by which occlusion was carried out to the NOx catalyst 17 whenever SOx poisoning of 
the NOx catalyst 1 7 reached predetermined level is emitted completely, and it makes a graph one 
experimental result which measured the NOx purification engine performance of the NOx catalyst 1 7 
immediately after the SOx poisoning recovery. Whenever the NOx purification engine performance of the 
NOx catalyst 1 7 performs SOx poisoning recovery, it is falling. 

[0067] As mentioned above, SOx poisoning degradation of the NOx catalyst 17 is recoverable by 
performing SOx poisoning recovery, but since poisoning recovery is impossible about the heat deterioration 
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of the NOx catalyst 17, the engine-performance recovery part immediately after SOx poisoning recovery 
can be called degradation resulting from SOx poisoning, and an engine-performance recovery impossible 
part can be called degradation resulting from heat deterioration. 

[0068] Therefore, if the NOx occlusion capacity at the time of the new article of the NOx catalyst 17 and the 
NOx occlusion capacity of the NOx catalyst 17 immediately after SOx poisoning recovery are detectable, 
the degree of heat deterioration is detectable from the difference of such NOx occlusion capacity. 
[0069] With the gestalt of this operation, NOx occlusion capacity is detected as follows. First, passing the 
exhaust gas of the Lean air-fuel ratio is continued for the NOx catalyst 17, the NOx occlusion capacity of 
the NOx catalyst 17 is saturated, and it changes into the condition that the occlusion of NOx cannot be 
carried out any more. Next, the air-fuel ratio of the exhaust gas which flows into the NOx catalyst 17, i.e., 
close gas, is changed from Lean to Ricci, passing the exhaust gas of the Ricci air-fuel ratio is continued for 
the NOx catalyst 17, and the whole quantity of NOx by which occlusion was carried out to the NOx catalyst 
17 is made to emit and return. Even if it changes the air- fuel ratio of close gas from Lean to Ricci at this 
time, the air- fuel ratio of the exhaust gas of the outlet of the NOx catalyst 17, i.e., appearance gas, does not 
immediately change to Ricci, but it becomes near the theoretical air fuel ratio for a while. This is because 
HC and CO in close gas are consumed as a reducing agent by the reduction of NOx by which occlusion was 
carried out to the NOx catalyst 17. And when all NOx by which occlusion was carried out to the NOx 
catalyst 17 is emitted and returned and HC and CO in close gas are no longer consumed as a reducing agent, 
the air- fuel ratio of appearance gas changes to Ricci. 

[0070] After saturating the NOx occlusion capacity of the NOx catalyst 17 in this way, therefore, emission / 
reduction processing of NOx Perform (this processing is hereafter called saturation NOx emission 
processing), and the air-fuel ratio sensor 27 detects the air-fuel ratio of the appearance gas at that time. If 
time amount until it comes out after starting saturation NOx emission processing, it will come out if it puts 
in another way time for the air- fuel ratio of gas to hold theoretical air fuel ratio, and the air- fuel ratio of gas 
changes from theoretical air fuel ratio to Ricci is measured That duration (this duration is hereafter called 
Ricci change rate time amount) becomes a barometer showing the NOx occlusion capacity of the NOx 
catalyst 17, namely, becomes the barometer of the purification engine performance of the NOx catalyst 17. 
[0071] Drawing 6 comes out with the air-fuel ratio of the close gas at the time of saturation NOx emission 
processing, an example of the temporal response of the air-fuel ratio of gas is shown, and the Ricci change 
rate time amount of the NOx catalyst 1 7 for which heat deterioration advanced to some extent is set to t2 
[ shorter than tl ] to the Ricci change rate time amount being tl with the new NOx catalyst 17. 
[0072] Moreover, with the gestalt of this operation, the Ricci change rate time amount is used and judged 
also to the judgment of a stage which performs SOx poisoning recovery to the NOx catalyst 17. If it explains 
in full detail, in the exhaust emission control device of the gestalt of this operation, saturation NOx emission 
processing will be performed, for example to the NOx catalyst 1 7 to the proper timing for every fixed 
mileage and every fixed fuel consumption, and the Ricci change rate time amount at that time will be 
measured. And since the NOx purification engine performance of the NOx catalyst 17 can regard it as that 
which fell to predetermined level when the measured Ricci change rate time amount becomes shorter than 
the predetermined time t3 shown in drawing 6 , it judges that this time is the stage when SOx poisoning 
recovery should be performed. 

[0073] furthermore, in the exhaust emission control device of the gestalt of this operation After completion 
of SOx poisoning recovery, perform saturation NOx emission processing and the Ricci change rate time 
amount is measured. When the difference of the measured Ricci change rate time amount t2 and the Ricci 
change rate time amount tl of the new NOx catalyst 17 is computed and the difference becomes longer than 
predetermined time t4 It judges that the heat deterioration of the NOx catalyst 17 progressed to the 
predetermined degree, and a heat deterioration control means is operated that heat deterioration should be 
controlled, in addition, the Ricci change rate time amount tl of the new NOx catalyst 17 is found 
experimentally beforehand, and is memorized to ROM32 of ECU30, and a heat deterioration control means 
should be operated --**-- the threshold t4 when judging is also set up beforehand, and is memorized to 
ROMofECU30. 

[0074] Next, if the control approach of heat deterioration is explained, when it becomes moderation 
operation, generally the fuel cut will be performed with the engine, for example, but when heat deterioration 
advances to a predetermined degree, an engine is in an elevated-temperature operation region and it 
becomes moderation operation, heat deterioration can be controlled by forbidding a fuel cut. If this has an 
engine in an elevated-temperature operation region, the NOx catalyst 17 will also be in the elevated- 
temperature condition, and when a fuel cut is performed at this time, exhaust gas with a high oxygen density 
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will flow into the NOx catalyst 17. When whenever [ catalyst temperature ] is the same as for sintering of 
the catalyst matter (Pt) in the NOx catalyst 17, it is known that the speed of advance of sintering is so quick 
that an oxygen density is high. Therefore, if a fuel cut is performed at the time of moderation of an elevated- 
temperature operation region, when whenever [ catalyst temperature ] is an elevated temperature, the high 
exhaust gas of an oxygen density will flow and sintering will be promoted. Then, if a fuel cut is forbidden 
when it is in an elevated-temperature operation region and becomes moderation operation, sintering of the 
NOx catalyst 1 7 can be controlled and heat deterioration can be controlled. In this case, the fuel cut 
prohibition control which forbids a fuel cut in an elevated-temperature operation region constitutes a heat 
deterioration control means. 

[0075] Moreover, as the control approach of another heat deterioration, when heat deterioration advances to 
a predetermined degree, there is a method of making a Lean operating range in an engine elevated- 
temperature operation region decrease from it or before (namely, while heat deterioration is not advancing to 
said predetermined degree). This is also the same reason as the above-mentioned, and is because the 
direction which made the oxygen density of close gas low can control the heat deterioration of the NOx 
catalyst 17 when whenever [ catalyst temperature / of the NOx catalyst 17 ] is high. As the concrete control 
approach, before heat deterioration advances to a predetermined degree, some or all of a field that was 
elevated-temperature operation regions and was the Lean operating range is henceforth changed into a 
SUTOIKI (theoretical air fuel ratio) operating range, when heat deterioration advances to a predetermined 
degree. In this case, the Lean operating-range reduction control which decreases a Lean operating range in 
an elevated-temperature operation region constitutes a heat deterioration control means. 
[0076] Next, with reference to drawing 7 , the heat deterioration judging manipulation routine of the NOx 
catalyst 17 in the gestalt of this operation is explained. The flow chart which consists of each step which 
constitutes this control routine is memorized by ROM32 of ECU30, and this control routine is performed by 
CPU34 for every fixed time amount. 

[0077] <Step 101> ECU 100 judges first whether it is the stage when SOx poisoning recovery should be 
performed to the NOx catalyst 17 in step 101. As mentioned above, with the gestalt of this operation, the 
judgment of being a SOx poisoning recovery activation stage performs saturation NOx emission processing 
for every predetermined period, and it judges that the time of the Ricci change rate time amount then 
measured becoming smaller than a threshold t3 is the stage when SOx poisoning recovery should be 
performed. When a negative judging is carried out at step 101, ECU30 once ends activation of this routine. 
[0078] When an affirmation judging is carried out at <step 102> step 101, ECU30 progresses to step 102 
and performs SOx poisoning recovery. SOx poisoning recovery is performed by performing predetermined 
temperature up processing, and carrying out whenever [ catalyst temperature / of the NOx catalyst 1 7 ] 
beyond SOx emission temperature, and making the air-fuel ratio of the close gas of the NOx catalyst 17 into 
Ricci a little than SUTOIKI, when the NOx catalyst 17 has not reached SOx emission temperature. 
[0079] <Step 103>, next ECU30 progress to step 103, and judge whether SOx poisoning recovery was 
completed. Here, SOx poisoning recovery is performed until it emits nearly completely SOx absorbed by the 
NOx catalyst 17. About the judgment of completion of SOx poisoning recovery, it mentions later. When a 
negative judging is carried out at step 103, ECU30 continues activation of return and SOx poisoning 
recovery to step 102. 

[0080] When an affirmation judging is carried out at <step 104,105> step 103, ECU30 progresses to step 
104, performs saturation NOx emission processing, further, progresses to step 105 and measures the Ricci 
change rate time amount t. 

[0081] <Step 106>, next ECU30 progress to step 106, and compute the difference of the Ricci change rate 
time amount tl of the new NOx catalyst 17 beforehand memorized by ROM32 of ECU30, and the Ricci 
change rate time amount t measured at step 105. That is, the heat deterioration degree of the NOx catalyst 17 
at present is computed. 

[0082] <Step 107>, next ECU30 progress to step 107, and more than 4 [ threshold t] the difference (heat 
deterioration degree) of the Ricci change rate time amount computed at step 106 set up beforehand, they 
judge ******. When a negative judging is carried out at step 107, ECU30 once ends activation of this 
routine. 

[0083] When an affirmation judging is carried out at <step 108> step 107, it judges with the heat 
deterioration degree of the NOx catalyst 17 having reached to predetermined level, and ECU30 progresses 
to step 108, operates a heat deterioration control means, and once ends activation of this routine. Advance of 
the heat deterioration of the future NOx catalysts 1 7 is controlled by actuation of a heat deterioration control 
means, i.e., activation of the fuel cut prohibition control in the elevated-temperature operation region 
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mentioned above or activation of the Lean operating-range reduction control in an elevated-temperature 
operation region. 

[0084] In addition, in the gestalt of this operation, when ECU30 performs step 101 among heat deterioration 
judging manipulation routines, the poisoning recovery activation stage judging means in this invention is 
realized. Moreover, when ECU30 performs step 102, the poisoning recovery means in this invention is 
realized. Moreover, when ECU30 performs step 104 and step 105, the occlusion capacity detection means in 
this invention is realized and ECU30 performs step 106 and step 107, the heat deterioration judging means 
in this invention is realized. 

[0085] Next, the SOx poisoning recovery in the gestalt of this operation is explained with reference to 
drawing 8 . Drawing 8 is the air- fuel ratio of the close gas of the NOx catalyst 17 at the time of the SOx 
poisoning recovery in the gestalt of this operation, the SOx concentration of the close gas detected by the 
close gas SOx sensor 23, and drawing that was detected by the appearance gas SOx sensor 24 and in which 
having come out and having shown aging of the SOx concentration of gas. In addition, whenever [ catalyst 
temperature / of the NOx catalyst 17 ] shall have become during a SOx poisoning recovery activation period 
beyond SOx emission temperature. 

[0086] First, the air-fuel ratio of close gas is changed into theoretical air fuel ratio from the Lean air-fiiel 
ratio by SOx poisoning recovery activation command, and the gradual increase of whenever [ Ricci / of the 
air- fuel ratio of close gas ] is carried out further. And when in agreement with the close gas SOx 
concentration which was detected by the appearance gas SOx sensor 24 and by which it came out and gas 
SOx concentration was detected by the close gas SOx sensor 23, the air- fuel ratio of close gas is uniformly 
held with the Ricci air- fuel ratio when being in agreement. Since SOx is substantially emitted from the NOx 
catalyst 17 after appearance gas SOx concentration is in agreement with close gas SOx concentration, the 
direction of appearance gas SOx concentration becomes larger than close gas SOx concentration, and comes 
out by predetermined concentration, and gas SOx concentration becomes almost fixed. If emission of SOx 
from the NOx catalyst 17 furthermore continues after that, in order that the SOx burst size from the NOx 
catalyst 17 may decrease, appearance gas SOx concentration falls, and if SOx which remains for the NOx 
catalyst 17 is lost, appearance gas SOx concentration becomes lower than close gas SOx concentration. 
Therefore, if appearance gas SOx concentration continues SOx poisoning recovery until only a 
predetermined value becomes low rather than close gas SOx concentration, it can be considered that the 
NOx catalyst 1 7 was recovered nearly completely from SOx poisoning. With the gestalt of this operation, it 
decided to continue SOx poisoning recovery until appearance gas SOx concentration became below the 
completion level of poisoning recovery in drawing 8 . 

[0087] [the gestalt of the 2nd operation] — the gestalt of this operation explains the case where the heat 
deterioration degree of the NOx catalyst 17 of an exhaust emission control device is detected based on 
change of the rate of NOx purification of an NOx catalyst. Drawing 13 is the schematic diagram of the 
exhaust emission control device in the gestalt of this operation, four gas columns 41 are formed in the 
engine body 40, and the fuel injection valve 42 is attached in the suction port connected to each gas column 
41 . The inlet manifold 43 is connected with the air cleaner 45 through the air intake duct 44. Moreover, the 
throttle valve 46 is formed in the air intake duct 44. 

[0088] On the other hand, it connects with the casing 49 which built in the occlusion reduction type NOx 
catalyst 50 through an exhaust manifold 47 and an exhaust pipe 48, and casing 49 is connected to the 
muffler which is not illustrated through an exhaust pipe 51. About the configuration of other ECUs30 and 
NOx catalyst 17 grade, since it is the same as that of the exhaust emission control device in the gestalt of the 
1st operation, the same sign is attached and explanation is omitted. 

[0089] The appearance gas NOx sensor 50 which generates the output voltage proportional to the NOx 
concentration of the appearance gas which flows out of the NOx catalyst 17 is formed in the lower stream of 
a river of casing 49, and this output voltage is inputted into the input port 35 of ECU30. Drawing 1414 is 
drawing showing an example of the rate of NOx purification by the NOx catalyst 17. Close [ NOx ] shows 
the NOx concentration per unit time amount in the exhaust gas which flows into the NOx catalyst 17, and 
Appearance NOx shows the NOx concentration per unit time amount in the exhaust gas which flows out of 
the NOx catalyst 17 here. Here, if the NOx concentration per unit time amount in the exhaust gas discharged 
from the NOx catalyst 17 reaches a threshold X, NOx by which makes exhaust gas SUTOIKI or Ricci and 
occlusion is carried out to the NOx catalyst 17 will be made to emit and return, and the NOx occlusion 
capacity of the NOx catalyst 17 will be recovered. However, if operation in Lean's condition continues 
[ exhaust gas ] and occlusion of NOx in exhaust gas is carried out to the NOx catalyst 17, a saturation state 
will be reached again and the concentration of Appearance NOx will reach ****** X. Then, by performing 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



2/14/2006 



JP,2001-303937,A [DETAILED DESCRIPTION] 



Page 12 of 16 



Ricci Spike again, NOx is emitted and it returns. 

[0090] However, since SOx poisoning of the NOx catalyst 17 will reach predetermined level as explained in 
full detail in the gestalt of the 1st operation if this is repeated, SOx poisoning recovery will be performed. 
And although SOx poisoning of the NOx catalyst 17 is recoverable by performing SOx poisoning recovery, 
since the heat deterioration of the NOx catalyst 17 is unrecoverable, it can be supposed that it is the engine- 
performance recovery impossible part immediately after SOx poisoning recovery the degradation resulting 
from heat deterioration. 

[0091] Therefore, the rate of NOx purification at the time of the new article of the NOx catalyst 17 and the 
rate of NOx purification immediately after the SOx poisoning recovery are measured, and if this is 
compared, the degree of heat deterioration can be known from the difference of the NOx purification engine 
performance. With the rate of NOx purification, it asks here based on the amount of NOx in the exhaust gas 
which flows into an NOx catalyst (the amount of close NOx), and the amount of NOx in the exhaust gas by 
the NOx detection means installed in the lower stream of a river of an NOx catalyst (the amount of 
appearance NOx). At this time, an amount close [ said / NOx ] is computable by attaching an NOx sensor in 
the flueway of the upstream of the NOx catalyst 17 from the addition value of the NOx concentration per 
unit time amount from that output value, and the amount of exhaust gas. Moreover, an amount close [ NOx ] 
is calculated also by the following approaches. 

[0092] namely, Lean — the amount of NOx discharged by the engine per unit time amount increases, so that 
the amount of NOx discharged by the engine per unit time amount increases, so that an engine load becomes 
high, when gaseous mixture has burned, and an engine rotational frequency becomes high. Therefore, the 
amount of NOx per unit time amount serves as an engine load and a function of an engine rotational 
frequency. In this case, since an engine load can be represented with the absolute pressure in a surge tank, 
the amount NOXA of the appearance NOx per unit time amount serves as the absolute pressure PM in a 
surge tank, and a function of the engine rotational frequency N. Therefore, in the gestalt of this operation, 
the amount of NOx per unit time amount is beforehand calculated by experiment as a function of absolute 
pressure PM and the engine rotational frequency N, and it memorizes in RAM of ECU30 in the form of a 
map where this is shown in drawing 16 . 

[0093] On the other hand, by attaching an NOx sensor in the flueway of the lower stream of a river of the 
NOx catalyst 1 7, since the NOx concentration per unit time amount is detected from that output value, the 
amount of Appearance NOx is computable based on the addition value of this NOx concentration and the 
amount of exhaust gas. Thus, the rate of NOx purification of the NOx catalyst 17 can be measured, and the 
stage of SOx poisoning playback can be judged by comparing this with the early rate of purification in new, 
or the rate of need purification. 

[0094] Moreover, if the rate of NOx purification at the time of the new article of the NOx catalyst 1 7 and the 
rate of NOx purification of the NOx catalyst 17 immediately after SOx poisoning recovery can be detected 
and these can be compared, the degree of the heat deterioration of the NOx catalyst 17 is detectable from the 
difference of those rates of purification, in addition, it asks for the new rate of NOx purification and the new 
rate of need purification of the NOx catalyst 17 experimentally beforehand, and they are memorized to 
ROM32 of ECU30, and a heat deterioration control means should be operated — ** - the rate of need 
purification when judging is also set up beforehand, and is memorized to ROM of ECU30. 
[0095] With the gestalt of this operation, as it is the following, the NOx purification engine performance is 
detected. First, passing the exhaust gas of the Lean air-fuel ratio is continued for the NOx catalyst 1 7, the 
NOx occlusion capacity of the NOx catalyst 17 is saturated, and it changes into the condition that the 
occlusion of NOx cannot be carried out any more. At this time, the purification engine performance of an 
NOx catalyst is measured in consideration of a temperature window. 

[0096] Next, the air-fuel ratio of the exhaust gas which flows into the NOx catalyst 17, i.e., close gas, is 
changed from Lean to Ricci, passing the exhaust gas of the Ricci air-fuel ratio is continued for the NOx 
catalyst 17, and the whole quantity of NOx by which occlusion was carried out to the NOx catalyst 17 is 
made to emit and return. Even if it changes the air- fuel ratio of close gas from Lean to Ricci at this time, the 
air- fuel ratio of the exhaust gas of the outlet of the NOx catalyst 17, i.e., appearance gas, does not 
immediately change to Ricci, but it becomes near the theoretical air fuel ratio for a while. This is because 
HC and CO in close gas are consumed as a reducing agent by the reduction of NOx by which occlusion was 
carried out to the NOx catalyst 17. And when all NOx by which occlusion was carried out is emitted and 
returned to the NOx catalyst 17 and HC and CO in close gas are no longer consumed as a reducing agent, 
the air-fuel ratio of appearance gas changes to Ricci. 

[0097] Moreover, with the gestalt of this operation, it judges by whether the rate of NOx purification 
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became below a predetermined value for the judgment of a stage which performs SOx poisoning recovery to 
the NOx catalyst 17. If it explains in full detail, in the exhaust emission control device of the gestalt of this 
operation, saturation NOx emission processing will be performed, for example to the NOx catalyst 17 to the 
proper timing for every fixed mileage and every fixed fiiel consumption, and the rate of NOx purification at 
that time will be measured. By the appearance side NOx sensor 50, this measurement grasps the purification 
engine performance of the NOx catalyst in each load and temperature conditions. 

[0098] And when the measured rate of NOx purification falls rather than the threshold x shown in drawing 
14 , the NOx purification engine performance of the NOx catalyst 1 7 regards it as that which fell to 
predetermined level. Moreover, it judges that this time is the stage when SOx poisoning recovery should be 
performed. 

[0099] If SOx poisoning recovery is completed, the rate of NOx purification will be measured, and it judges 
whether the engine performance of an NOx catalyst was recovered. As shown in drawing 15 , the rate of 
NOx purification judges this by whether it exceeded the rate of need purification in the range of 
predetermined temperature (for example, 300 degrees C - about 420 degrees C). In drawing 1515 , an NOx 
catalyst shows the rate of NOx purification at the time of being ** at the new article time, and ** shows the 
rate of NOx purification at the time of SOx poisoning. ** In the condition, SOx poisoning recovery is in a 
required condition, and ** shows the rate of purification after SOx poisoning recovery. 
[0100] When the rate of need purification is not secured next, Ricci Spike according to the degree of the 
heat deterioration of an NOx catalyst is performed, this — an internal combustion engine — setting — Lean — 
the time of performing inside low load driving, when combustion of gaseous mixture is performed — 
comparatively - alike - a short period — a spike — like (short time) — SUTOIKI or Ricci - if recovery of 
degradation is inadequate, Ricci Spike will be made to increase, although the air- fuel ratio of gaseous 
mixture is controlled so that combustion of gaseous mixture is performed, and emission and reduction of 
NOx are performed in short period This has both shortenings of increase of Ricci Spike's amount or increase 
of Ricci Spike's count, i.e., Ricci Spike's period, and as it is proportional to the degree of heat deterioration, 
it performs either or both. 

[0101] Next, in the exhaust emission control device of the gestalt of this operation, after carrying out said 
Ricci Spike control, the rate of NOx purification is measured, it judges that the heat deterioration of the NOx 
catalyst 17 progressed to extent in which engine-performance recovery is impossible when that rate of 
purification was below predetermined level, and a heat deterioration control means is operated that heat 
deterioration should be controlled. That is, it is the case where sufficient rate of NOx purification is not 
securable even if it carries out such control. 

[0102] First, Lean operation in a temperature field deficient in performance is forbidden. Rather than the 
time of heat deterioration not advancing to a predetermined degree, this decreases a Lean operating range 
and controls the heat deterioration of the NOx catalyst 17 by making low the close gas oxygen density of the 
NOx catalyst 17. As specifically shown in drawing 1 5 , in the temperature field (field which does not return 
even if it recovers) to which the engine performance of an NOx catalyst becomes below a rate of need 
purification, Lean operation is forbidden and this field is changed into a SUTOIKI operating range. 
[0103] Next, as explained in the gestalt of the 1st operation as the control approach of heat deterioration 
different from this, or the control approach of the heat deterioration which combines with the above and is 
performed, even when an engine is in an elevated-temperature operation region and it becomes moderation 
operation, heat deterioration is controlled by forbidding a fuel cut. Moreover, as the control approach of heat 
deterioration, the approach of decreasing a Lean operating range in an engine elevated-temperature 
operation region is adopted rather than the time of heat deterioration not advancing to a predetermined 
degree. Although this overlaps the range of prohibition of Lean operation in the temperature field deficient 
in performance mentioned above, in an elevated-temperature operating range beyond predetermined 
temperature, Lean operation is forbidden altogether. 

[0104] Hereafter, with reference to drawing 1 7 , the heat deterioration judging manipulation routine of the 
NOx catalyst 17 in the gestalt of this operation is explained. The flow chart which consists of each step 
which constitutes this control routine is memorized by ROM32 of ECU30, and this control routine is 
performed by CPU34 for every fixed time amount. 

[0105] <Step 20 1> ECU 100 judges first whether it is the stage when SOx poisoning recovery should be 
performed to the NOx catalyst 17 in step 201. The judgment of being a SOx poisoning recovery activation 
stage performs saturation NOx emission processing for every predetermined period, and the rate of NOx 
purification is measured after completion of emission processing. This is computed based on the output 
value of the NOx sensor 50 by the side of appearance. It judges that the time of this value becoming lower 
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than the rate of need purification is the stage when SOx poisoning recovery should be performed. When a 
negative judging is carried out at step 201, ECU30 once ends activation of this routine. 
[0106] When an affirmation judging is carried out at <step 202> step 201, ECU30 progresses to step 202 
and performs SOx poisoning recovery. SOx poisoning recovery is performed by performing predetermined 
temperature up processing, and carrying out whenever [ catalyst temperature / of the NOx catalyst 1 7 ] 
beyond SOx emission temperature, and making the air-fuel ratio of the close gas of the NOx catalyst 17 into 
Ricci a little than SUTOIKI, when the NOx catalyst 17 has not reached SOx emission temperature. 
[0107] <Step 203>, next ECU30 progress to step 203, and judge whether SOx poisoning recovery was 
completed. Here, SOx poisoning recovery is performed until it emits nearly completely SOx absorbed by the 
NOx catalyst 17. When a negative judging is carried out at step 203, ECU30 continues activation of return 
and SOx poisoning recovery to step 202. 

[0108] When an affirmation judging is carried out at <step 204> step 203, ECU30 progresses to step 204, 
performs saturation NOx emission processing, further, progresses to step 205 and measures the rate of NOx 
purification. 

[0109] <Step 205>, next ECU30 progress to step 205, and measure the rate of NOx purification of the NOx 
catalyst 17. 

[0110] It progresses to <step 206> step 206, ECU30 becomes more than the rate of need purification that the 
rate of NOx purification measured at step 206 set up beforehand, and it judges whether the NOx catalyst 
function was recovered. When an affirmation judging is carried out at step 206, ECU30 once ends activation 
of this routine. 

[01 1 1] When a negative judging is carried out at <step 207> step 206, the Ricci Spike control is performed 
and the engine performance of the NOx catalyst 17 is tried. 

[0112] By the Ricci Spike control performed at <step 208> step 207, it judges whether the rate of NOx 
purification of an NOx catalyst was recovered. This is judged by whether the rate of NOx purification in a 
predetermined temperature requirement is lower than the rate of need purification. If the rate of purification 
is more than a rate of need purification, ECU30 will once end activation of this routine. 
[01 13] If the rate of NOx purification is below a rate of need purification in <step 209> step 208, Lean 
operation in the temperature field which runs short of the engine performance will be forbidden. When the 
rate of NOx purification comes out below the rate of need purification, engine-performance recovery is 
made impossible and heat deterioration is judged to be a large thing. 

[01 14] <Step 210> Heat deterioration inhibitory control of further others is carried out. This is control 
against reduction of a Lean operating range in an elevated-temperature operating range, and a fail cut in an 
elevated-temperature operation region. Thereby, advance of the heat deterioration of the future NOx 
catalysts 17 is controlled. 

[0115] In addition, in the gestalt of this operation, when ECU30 performs step 201 among heat deterioration 
judging manipulation routines, the poisoning recovery activation stage judging means in the 2nd invention is 
realized, and ECU30 performs step 202, a poisoning recovery means is realized and ECU30 performs step 
204 and step 205, the rate measurement means of NOx purification is realized. 

[0116] Moreover, when the rate of NOx purification is not secured by the Ricci Spike control in the gestalt 
of this operation, it judges that the heat deterioration of the NOx catalyst 17 is large, and exchange of a 
catalyst can be urged. 

[0117] Gestalt] of operation of others [ [ ] The judgment of the completion of SOx poisoning recovery 
activation can be judged by whether the SOx poisoning recovery execution time exceeded the predetermined 
time set up beforehand. In this case, poisoning recovery time amount required in order to emit nearly 
completely SOx by which occlusion was carried out to the NOx catalyst 1 7 is found experimentally 
beforehand, and ROM32 of ECU30 is made to memorize this. 

[01 18] The judgment of being a SOx poisoning recovery activation stage may judge with the time of the 
amount of sulfur which passes the NOx catalyst 1 7 exceeding the specified quantity (henceforth the amount 
of permission sulfur) being a SOx poisoning recovery activation stage. 

[01 19] In that case, the sulfur concentration in a fuel is presumed from the SOx concentration of the close 
gas detected by the close gas SOx sensor 23, and based on the presumed sulfur concentration in this fuel, the 
fuel consumption or mileage corresponding to said amount of permission sulfur can be computed, and it can 
judge that the time of reaching that fuel consumption or mileage is a SOx poisoning recovery activation 
stage. Furthermore, the presumed sulfur concentration in a fuel is displayed on the panel in front of a 
driver's seat etc., and the frequency of SOx poisoning recovery may enable it to distinguish about in this 
case. 
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[0120] Or based on the inhalation air content of the SOx concentration of close gas, and an engine detected 
by the close gas SOx sensor 23, the amount of SOx(es) which flows into the NOx catalyst 17 can be 
computed, and it can judge that the time of the addition value exceeding the specified quantity is a SOx 
poisoning recovery activation stage. 

[0121] Thus, when judging that the time of the amount of sulfur which passes the NOx catalyst 17 
exceeding the amount of permission sulfur is a SOx poisoning recovery activation stage and judging the 
completion of SOx poisoning recovery activation in the SOx poisoning recovery execution time like the 
above-mentioned, the appearance gas SOx sensor 24 can be omitted. 

[0122] Moreover, the judgment of being a SOx poisoning recovery activation stage may presume the 
amount of SOx(es) by which occlusion was carried out to the NOx catalyst 17, and may judge with the time 
of this amount of presumed occlusion SOx(es) exceeding the specified quantity being a SOx poisoning 
recovery activation stage, in addition, as shown in drawing 9 , presumption of the amount of occlusion SOx 
(es) came out with the SOx concentration of the close gas detected by the close gas SOx sensor 23, and was 
detected by the gas SOx sensor 24 — coming out — the concentration of the SOx concentration of gas - 
difference can compute as that by which occlusion is carried out to the NOx catalyst 17 based on the 
inhalation air content of this SOx concentration difference (close gas SOx concentration-appearance gas 
SOx concentration) and an engine. And it can do in this way, a SOx deposition counter can integrate the 
amount of occlusion SOx(es) which carried out calculation presumption, and it can judge that the time of the 
counted value of a SOx deposition counter exceeding a predetermined value is a SOx poisoning recovery 
activation stage. 

[0123] Moreover, when it has a SOx deposition counter in this way, the judgment of completion of SOx 
poisoning recovery can also be performed as follows. Are during a SOx poisoning recovery activation 
period, and come out and it sets at the period when gas SOx concentration is larger than close gas SOx 
concentration, the concentration of appearance gas SOx concentration and close gas SOx concentration, 
since difference can presume that it is SOx emitted from the NOx catalyst 17 The amount of SOx(es) 
emitted from the NOx catalyst 17 based on the inhalation air content of this SOx concentration difference 
(appearance gas SOx concentration-close gas SOx concentration) and an engine is computed. As the SOx 
burst size which carried out calculation presumption is subtracted with said SOx deposition counter and it is 
shown in drawing 10 , when the counted value of a SOx deposition counter falls to a predetermined value 
(the completion level of poisoning recovery) Activation of SOx poisoning recovery can be ended as what 
SOx poisoning recovery completed. 

[0124] Furthermore, the judgment of being a SOx poisoning recovery activation stage may judge that the 
time of the SOx concentration of appearance gas approaching the SOx concentration of close gas to 
predetermined level is a SOx poisoning recovery activation stage. As shown in drawing 1 1 , the SOx 
concentration of the appearance gas of the NOx catalyst 17 approaches the SOx concentration of close gas 
as SOx poisoning advances. Therefore, it can be said that extent of approach to the SOx concentration of the 
close gas of the SOx concentration of appearance gas supports the degree of SOx poisoning. Then, when the 
SOx concentration of appearance gas approaches the SOx concentration of close gas to what extent 
beforehand, it sets up whether SOx poisoning recovery is performed, and it can judge that the time of being 
detected by the appearance gas SOx sensor 24 when it came out and the SOx concentration of gas exceeded 
said set-up SOx concentration is a SOx poisoning recovery activation stage. 

[0125] Although the SOx concentration of the exhaust gas which forms the close gas SOx sensor 23 in the 
upstream of the NOx catalyst 17, and flows into the NOx catalyst 17 by this close gas SOx sensor 23 is 
detected with the gestalt of each above-mentioned operation Since it is dependent on the sulfur 
concentration, the fuel quantity, and the amount of exhaust gas in a fuel, the SOx concentration of the 
exhaust gas which flows into the NOx catalyst 1 7 can be presumed from engine operation conditions (fuel 
oil consumption, an air-fuel ratio, an inhalation air content, engine speed, etc.), when the sulfur 
concentration in a fuel is known. Therefore, instead of forming the close gas SOx sensor 23, the SOx 
concentration of catalyst close gas is computed by ECU30, and you may make it presume from an engine 
operation condition in that case. 

[0126] Although the example applied to the gasoline engine explained this invention with the gestalt of 
operation mentioned above, of course, this invention is applicable to a diesel power plant. Since it is carried 
out in the Lean region farther [ combustion in a combustion chamber ] than SUTOIKI in the case of a diesel 
power plant, the air- fuel ratio of the exhaust gas which flows into the NOx catalyst 17 in the usual engine 
operational status is very Lean, and although absorption of NOx and SOx is performed, emission of NOx 
and SOx is hardly performed. 
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[0127] Moreover, an exhaust air air- fuel ratio is made into SUTOIKI or Ricci by making into SUTOIKI or 
Ricci gaseous mixture supplied to a combustion chamber 3 as mentioned above in the case of the gasoline 
engine. Although NOx and SOx which the oxygen density in exhaust gas is reduced and are absorbed by the 
NOx catalyst 1 7 can be made to emit In the case of a diesel power plant, if gaseous mixture supplied to a 
combustion chamber is made into SUTOIKI or Ricci, in the case of combustion, there can be the problem of 
soot being generated and cannot adopt. 

[0128] Therefore, in order to make an exhaust air air-fuel ratio into SUTOIKI or Ricci, and to obtain an 
engine output, it is necessary when applying this invention to a diesel power plant, to supply a reducing 
agent (for example, gas oil which is a fuel) into exhaust gas apart from burning a fuel. Also by setting like 
an intake stroke, an expansion stroke, or an exhaust air line, and subinjecting a fuel in a gas column, supply 
of the reducing agent to exhaust gas is possible, or possible also by supplying a reducing agent in the 
flueway of the upstream of the NOx catalyst 17. 

[0129] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment (the 
so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a combustion 
chamber so much to make the air-fuel ratio of exhaust gas into theoretical air fuel ratio or the Ricci air- fuel 
ratio. 
[0130] 

[Effect of the Invention] According to the exhaust emission control device of the internal combustion engine 
concerning this invention, the heat deterioration degree of an occlusion reduction type NOx catalyst can be 
judged by having a heat deterioration judging means to judge the heat deterioration degree of an occlusion 
reduction type NOx catalyst. Therefore, it can know that it is what the NOx purification engine performance 
falls and cannot recover this, and the situation that NOx in exhaust gas is no longer purified by exchange of 
a catalyst etc. can be avoided. 

[0131] Moreover, the exhaust emission control device of the internal combustion engine concerning this 
invention It has a heat deterioration control means to control the heat deterioration of said occlusion 
reduction type NOx catalyst. This heat deterioration control means When it did not operate when the heat 
deterioration degree judged by said heat deterioration judging means was below predetermined level, but 
said predetermined level is exceeded and it is made to operate, advance of the heat deterioration after the 
heat deterioration degree of an occlusion reduction type NOx catalyst reached said predetermined level can 
be controlled. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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